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Forerunner  of  Progress  in 
Mining,  Quarrying,  Construction 

The  production  of  limestone  in  Hernando  County,  Florida, 
for  commercial  uses  is  a  comparatively  new  industry.  Large- 
scale  mining  operations  have  been  conducted  for  less  than 
three  decades  —  from  1925  to  be  exact.  Today’s  figures  on 
total  annual  production  appear  fantastic  to  those  outside 
the  trade.  As  an  example,  Camp  Concrete  Rock  Company 
alone  produces  about  1,500,0(X)  tons  of  marketable  stone 
from  its  open-pit  mines  and  plants  near  Brooksville,  Florida. 
In  the  years  ahead,  this  comparatively  new  and  thriving 
industry  bids  fair  to  outstrip  the  dollar  value  of  the  fruit  and 
livestock  production  in  the  county. 

A  review  of  the  operating  procedures  of  the  Camp  com¬ 
pany,  from  native  rock  to  freight-car  loading,  is  presented 
in  an  article  beginning  on  page  167. 

o  o  o 

In  the  search  for  minerals,  relatively  little  work  has  been 
directed  at  shallow  depths  with  the  reflection  seismograph, 
although  other  geophysical  techni(jues  have  been  tried  and 
developed.  The  applications  that  a  rapid-reading  shallow 
exploration  tool  would  have  are  many,  including  engineer¬ 
ing  foundation  work,  damsite  investigations,  mineral  pros¬ 
pecting,  and  numerous  military  uses. 

In  September  and  October  of  1951,  a  seismic  crew  from 
the  Stanford  Research  Institute  of  California  carried  on 
test  work  under  field  conditions  in  western  Minnesota, 
using  the  reflection  seismograph.  Blasting  was  done  with 
verv  light  charges  of  dynamite  placed  7  ft.  in  the  air  on  an 
iron  supporting  stake.  An  accurate  profile  of  the  interface 
of  the  bedrock  with  the  gravel  drift  was  constructed. 

For  more  details  of  the  technitjues  employed  in  this  ex- 
ploratorv  expedition,  please  turn  to  page  172. 
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.A  contract  for  the  construction  of  a  hydroelectric  project 
near  .Anchorage,  Alaska,  was  awarded  by  the  Bureau  of 
Reclamation  to  Palmer  Constructors  iu  1950,  on  its  bid  of 
$20,365,400.  Unforeseen  obstacles  and  rising  costs  made 
mandatory  a  revised  estimate  of  the  bid  figure  to  $.33  mil¬ 
lion,  which  was  approved  by  the  Congress. 

One  of  the  principal  items  in  the  contract  is  the  construc¬ 
tion  of  a  tunnel  22,8(K)  ft.  long  and  12  ft.  in  diameter,  to 
extend  from  Lake  Eklutna  through  Goat  .Mountain  to  the 
future  power  plant  near  Glenn  Highway.  Construction 
crews  encountered  perilous  obstacles  last  winter  in  the  form 
of  faults  and  huge  water  pockets.  In  one  hectic  day,  .34- 
degree  water  overran  the  22-in.  drainage  pipes  and  back¬ 
filled  the  tunnel  for  a  distance  of  4.50  ft.  .All  work  in  the 
tunnel  had  to  be  suspended  for  .36  hours. 

.A  description  of  the  activities  on  this  rough,  tough  project 
mav  be  found  in  the  article  beginning  on  page  175. 

o  o  o 

Each  year,  ceremonies  are  held  at  the  properties  of  most 
of  the  mines  and  quarries  that  win  first  place  in  the  National 
Safety  Competition  to  pay  tribute  to  the  miners  and  to  help 
stimulate  safety-consciousness  in  all  mines  and  quarries. 
In  the  article  beginning  on  page  180,  we  present  brief  sum¬ 
maries  of  four  safety  award  ceremonies  held  recentlv  in 
various  parts  of  the  country. 

o  o  o 

The  Moles  .Awards  for  19.54  will  be  presented  to  J.  Rich 
Steers  of  New  A’ork  City  and  Glenwav  W.  Maxon  of  Davton, 
Ohio,  at  the  annual  dinner  of  the  as.sociation  on  February  3, 
at  the  Waldorf-.Astoria  Hotel.  Please  turn  to  page  186. 
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The  GYRO-FLO  rotary  compressor  —  most  modern 
portable  in  the  world— heads  up  Ingersoll-Rand’s  com¬ 
plete  line  of  air  power  equipment  for  the  contractor. 
The  outstanding  performance  of  units  serving  in  every 
state  in  the  U.S.A.,  and  many  countries  abroad,  has 
proven  the  dependability  of  the  GYRO-FLO  advanced 
design. 

Here’s  what’s  different  about  GYRO-FLO  com¬ 
pressors.  They  have  no  valves  to  leak— no  pistons, 
rings,  rods  or  clutch  to  wear  out.  Discharge  pres¬ 
sures  are  held  between  100  and  110  psi  through¬ 
out  the  entire  capacity  range  of  the  machine.  This 
means  maximum  efficiency  in  the  operation  of 
rock  drills  and  air  tools.  And  discharge  tempera¬ 
tures  are  at  least  100®  lower  than  with  other 
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compressors,  assuring  longer  air-hose  life. 

Over  75  years  of  experience  in  building  air  power 
equipment  goes  into  every  Ingersoll-Rand  machine. 
Put  this  experience  to  work  for  you.  Contact  your 
nearest  I-R  distributor  or  branch  office  for  details  on 
the  application  of  the  Contractors’  Combination  to 
your  job. 


Inger^oll-Rand 

^  1 1  Broadway,  New  York  4,  N.  Y. 
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THERE'S  A  TYPE  OF  PRIMACORD 
FOR  EVERY  JOB 


Shipping  Weight 


Tensile 

Strength 


Reinforced 


Wire 

Countered 


Plastic 

Reinforced 


Ask  your  explosives  supplier 
or  write  for  further  facts  to 


Simsbury,  Connecticut 
Also  Safety  fuse  since  1836 


always  choose  my  Primacord 
as  carefully  as  I  use  it  e  e . 

“I’ve  used  Primacord  to  shoot  over-burden,  ore,  rock 
—  and  to  ditch  and  clear  right-of-way  all-over  the 
country.  I  get  good  results  every  time  because  I 
choose  my  Primacord  as  carefully  as  I  use  it. 

“Plain  Primacord  I  put  down  in  small-bore  or  shal¬ 
low  holes,  and  also  use  it  for  the  trunk  line  to  hook 
them  up.  It’s  strong,  light  in  weight,  and  econoniical. 
It’s  easy  to  tie  tight  to  make  a  good  connection, 
“Reinforced  Primacord  is  good  insurance  where 
I’m  loading  deep  holes.  It’ll  carry  more  weight  and 
has  a  tougher  cover  to  resist  abrasion  and  cutting. 

“Wire  Countered  Primacord  is  bound  with  fine 
wire.  I  always  use  it  if  I  think  there’s  any  danger 
of  sharp  rocks  or  heavily  reinforced  explosives  con¬ 
tainers  cutting  the  Primacord. 

“Plastic  Reinforced  Primacord  has  a  tough,  water¬ 
proof  plastic  cover.  I’ve  used  it  in  river  crossings, 
in  deep  holes,  or  where  field  shots  must  stand  a  long 
time  before  blasting.  It  will  take  a  lot  of  punishment, 
and  is  not  affected  by  high  summer  heat  or  winter 
cold.” 


7»e  mm  and  APPROVED  DETOMATING  FUSE 


THK  EXPI.OSIVES  ENGINEER  •  NO\  EMBER-IJECEMBER.  19.53 


Olarenee  Camp  II 

FHKSIDKNT,  CAMP  CONCRKTK  Rf)CK  CONfPANY; 

C.  &  J.  CAMP,  INCORPORATKI);  CAMP  PHOSPHATK 
COMPANY;  FLORIDA  CRUSIIKD  STONK  COMPANY 


A  Biography 

Capacity  for  responsiliilitv,  aliilitv  to  execute  respon¬ 
sibilities,  and  acti\e  participation  in  a  variety  of 
hobbies  are  a  combination  which  assures  success 
and  happiness.  One  fortunate  pos.sessor  of  this  combination 
is  Clarence  Camp  II,  president  of  Camp  Concrete  Rock 
(Company;  C.  &  J.  Camp,  Incorporated;  C^amp  Phosphate 
C>ompanv;  and  Florida  C'rnshed  Stone  C>ompany. 

“Mank,”  as  he  is  known  to  his  friends  and  associates,  was 
horn  September  17,  1909,  in  Ocala,  Marion  Conntv,  Florida, 
the  son  of  Jack  and  Ivv  (Xnrney)  Camp.  Ilis  father  and 
mother,  of  Scotch  and  F’rench  ancestry,  were  earlv  settlers 
in  Florida,  hax  ing  moved  there  from  \’irginia  in  the  lS90’s. 
Mank  recei\ed  his  elementarv  education  in  the  local  pri- 
marv,  grammar,  and  high  schools.  In  high  school,  he  plaved 
football  and  was  a  member  of  the  tennis  and  swimming 
teams.  .\n  earlv  aptitude  for  business  was  manifested  hv 
his  appointment  as  business  manager  of  the  school  annual. 

Following  his  graduation  from  high  school,  Mank  en¬ 
rolled  in  the  C'ollege  of  Agriculture  at  the  University  of 
Florida  in  CJaines\  ille.  .After  two  and  a  half  years  at  the 
nni\  ersity,  h(‘  left  to  take  oxer  the  job  of  developing  Camp 
Ranch,  Incorporated,  in  Cainesxille.  The  ranch  now  en¬ 
compasses  2(),(){K)  acres  of  land  on  which  the  raising  of  beef 
cattle  is  the  primary  objective.  He  continued  to  manage 


and  direct  operations  at  the  ranch  for  the  next  eight  years, 
living  on  the  property. 

In  1938,  Mank  moved  hack  to  Ocala  and  became  active 
in  the  supervision  of  the  limestone  mine  of  Camp  Concrete 
Rock  Camipanv  and  the  phosphate  mine  of  (>.  &  J.  Camp, 
Incorporated.  Later  he  was  elected  st'cretary  and  treasurt'r 
of  these  two  companies  and  of  Camp  Phosphate  CJompany. 
He  continued  his  duties  as  manager  of  C'amp  Ranch,  Inc. 

In  1951,  Mank  was  made  president  and  took  oxer  the 
actixe  management  of  (^amp  (Concrete  Rock  ('ompany, 
('.  &  J.  Camp,  Incorporated,  C’amp  Phosphate  C'ompany, 
and  C’amp  Ranch,  Incorporated.  Soon  afterxvard,  the  duties 
of  executixe  vice  president  of  Florida  Oushed  Stone  C'om- 
panv  xvere  added  to  his  respousihilities  and  in  Xoxemher 
of  1951,  he  xvas  made  president  of  the  company. 

•Mank’s  other  business  affiliations  include  a  partnership 
in  both  Manko  C’o.  and  in  Rheinauers,  Limited;  memher- 
sliip  on  the  hoards  of  directors  of  Ceorgia  Lime  Rock  C’om- 
panx',  Perrv,  Ceorgia,  and  the  Florida  X'ational  Rank  of 
Ocala;  and  association  xvith  TxTone  Rock  Products  (Jom- 
panx',  Tyrone,  Ceorgia.  In  1947,  he  xvas  a  member  of  a 
three-man  delegation  from  .Marion  C.ountv  to  the  Florida 
legislature.  The  group  xxas  xoted  to  haxe  been  the  most 
successful  delegation  iii  the  legi.slature  of  that  x  ear. 

He  is  a  memher  and  a  past  president  of  the  .Marion 
C.'ountv  C'hamher  of  C'ommerce  and  the  Ocala  Rotary  (>luh, 
and  a  memhi'r  and  a  past  exalted  ruler  of  the  Ocala  Flks 
Lodge  Xo.  286. 

C’larence  (.’amp  II  married  Louise  Brvant  on  |une  11, 
1940,  in  Ocala,  Florida.  They  haxe  three  children:  jack 
.X’urnev,  ten;  Texana  (hiv,  nim*;  and  Cene  Rrxant,  six.  The 
familx’  home  is  at  1303  Lake  W  eir  .Axenue  in  Ocala. 

Mank  C^amp  finds  enjoyment  and  relaxation  in  a  variety 
of  hobbies  —  skeet  shooting,  hunting,  fishing,  guti  collecting, 
and  numismatics.  From  1941  to  the  present,  his  principal 
hohhv  has  been  skeet  shooting.  His  xvife,  Louise,  shares  his 
enthusiasm  for  this  sport,  lu  1949,  Mr.  and  Mrs.  C>amp  xvon 
the  .National  Husband  and  Wife  .Skeet  (diampionship  at 
Dallas,  Texas,  xvith  a  xvorld’s  record  score  of  495  out  of  5(K) 
targets.  Mank  also  xxon  the  National  Suh-Small  or  410- 
Cauge  Championship  that  year  xvith  a  score  of  98  out  of  1(K) 
targets.  Through  the  years,  Mauk  and  Louise  (>amp  hax’e 
been  axvarded  67  sterling  silx  er  trophies  for  their  skill  xvith 
a  shotgun  at  .skeet  shoots  held  throughout  the  country. 
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Editorial 


JVIerpy  CiirSstmas  —  Happy  New  Year 

Tlie  members  of  the  editorial  staff  of  The  ExPLOSivr:s 
Engineer  welcome  the  opportunity  to  extend  the  season’s 
greetings  to  its  readers.  It  is  our  earnest  hope  and  prayer 
that  during  the  year  just  ahead  “Peace  on  Earth,  Good  VV^ill 
Toward  Men”  may  come  to  all  of  you. 

A  New  Yeap*8  Resolution 

In  making  plans  for  1954,  the  operators  of  mines  and 
quarries  are  confronted  with  the  fact  that  the  market  price 
of  the  ore,  c-oal,  or  stone  that  they  produce  and  sell  is, 
generally,  beyond  their  control  or  influence.  In  some  cases, 
meeting  c-ompetitive  conditions  and  operating  at  a  profit 
pose  difficult  problems.  One  way  to  help  find  a  solution 
to  such  a  problem  is  to  reduce  operating  costs. 

Explosives  constitute  an  appreciable  item  in  the  opera¬ 
tion  of  a  mine  or  (piarry.  Their  correct  selection  and  use 
are  important  to  successful  operations.  To  those  faced  with 
the  necessity  for  a  cost-reducing  program,  we  again  sug¬ 
gest  a  complete  analysis  of  blasting  methods  and  a  thorough 
understanding  of  the  characteristics  of  each  tjqje  of  explo¬ 
sive  so  that  the  proper  one  is  selected  for  each  job. 

Manufacturers  of  explosives  in  the  United  States  have 
consistentlv  followed  a  program  of  developing  technicallv 
trained  men  with  a  wide  knowledge  of  the  manufacture 
and  use  of  commercial  explosives.  These  men  visit  many 
different  operations  and  are  brought  into  contact  with  a 
'Uversitv  of  problems.  They  are  given  opportunities  to  ob- 
ser\  e  and  to  discuss  the  various  methods  used  and  to  sug¬ 
gest  remedies  for  troubles.  They  know  the  practical  and 
economical  ways  of  handling  their  products. 

If  industrv  fails  to  utilize  the  visits  of  these  men  with 
the  “know-how,”  an  opportunity  is  missed.  Every  operator 
should  delegate  someone  to  review  the  technical  ser\ice 
man’s  recommendations  and  to  relay  applicable  ones  to  tbe 
men  on  the  job.  In  this  wav,  operating  procedures  can  be 
improNcd  and  costs  reduced. 

Make  a  New  Year’s  resolution  to  find  out 
about  the  many  improvements  that  have  been 
made  in  explosi\es  in  recent  years  and  the 
savings  that  are  being  made  possible  through 
res(*arch  and  manufacturing  techniques. 

Prevent  Weak  Blasts 
and  Misfires 

Up  to  a  certain  point,  the  detonator  is  to 
a  blast  what  the  spark  is  to  a  motor.  If  the 
spark  is  weak  or  fails  to  function,  the  finest 
motor  is  inefficient  or  useless.  When  a  detona¬ 
tor  is  weak  or  fails  to  function,  an  ineffective 
blast  or  a  misfire  is  the  result. 

But  tluMe  is  this  great  difference.  A  faulty 
ignition  system  can  be  repaired,  usually,  and 


all  is  as  before;  a  faulty  detonator  is  seldom  detected  until 
the  damage  has  been  done.  Such  damage  may  extend  all 
the  way  from  the  loss  in  strength  of  the  explosives  in  a 
small  blast,  incompletely  detonated,  to  similar  losses  in¬ 
volving  thousands  of  pounds.  Holes  loaded  with  explosives 
that  misfire  take  a  heavy  toll  in  time  and  labor  from  the 
blaster;  they  also  increase  the  hazard  of  his  work. 

In  the  final  analysis,  the  performance  of  any  explosive 
depends  upon  the  performance  of  the  detonator  used. 

Accidents  Oan  be  Eliminated 

Complete  elimination  of  disabling  accidents  in  industry 
is  distant,  but  at  least  not  visionary  as  applied  to  routine 
production.  Some  experimental  work,  and  the  introduction 
of  unfamiliar  processes,  may  always  be  dangerous.  How¬ 
ever,  when  all  productive  enterprise,  all  design,  and  all 
working  methods  are  viewed  first  and  most  critically  from 
the  safety  standpoint,  and  when  safety  outranks  expediency, 
the  accident-free  goal  will  be  within  reach. 

Those  industries  that  use  explosives  are,  as  a  group,  in¬ 
herently  hazardous.  Workmen  in  them  are  faced  with  a 
combination  of  varying  natural  hazards  and  heavy  mechan¬ 
ical  equipment,  for  which  satisfactory,  foolproof  guards 
cannot  always  be  de\  ised.  Yet  the  possibility  of  accident- 
free  operation  has  been  demonstrated  many  times,  and  in 
almost  all  branches  of  these  industries.  These  examples 
ha\  e  not  been  the  result  of  chance,  or  of  exceptionally  fa\  or- 
able  conditions.  In  every  instance  they  have  resulted  from 
the  belief  that  safety  was  a  major  operating  problem,  one 
that  took  precedence  over  any  other.  Strong  backing  bv 
the  management  personnel  has  enabled  the  operating  staff 
to  proceed  on  a  sound,  well-planned,  and  far-seeing  program 
of  accident  prevention.  Coven  such  support,  it  is  the  firm 
faith  of  most  responsible  safety  engineers  that  disabling 
accidents  can  be  eliminated. 

for  Explosives  Lasers 

Don’t  allow  near  the  danger  area  of  a 
blast  any  persons  not  essential  to  the  blast¬ 
ing  operations. 

Don’t  fire  a  blast  until  all  surplus  explo- 
si\’es  are  in  a  safe  place,  all  persons  and  ve¬ 
hicles  are  at  a  safe  distance  or  under  suffi¬ 
cient  cover,  and  until  adequate  warning  has 
been  gi\  en. 

Don’t  return  to  the  face  until  the  smoke 
and  fumes  from  the  blast  have  been  dissi¬ 
pated  by  adequate  ventilation. 

Don’t  attempt  to  investigate  a  misfire  too 
soon.  Follow  all  applicable  rules  and  regu¬ 
lations,  or,  if  no  rules  are  in  effect,  wait  at 
least  an  hour. 
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PRIMARY  BLAST:  This  picture  of  a  blast  in  a  bank  of  limestone  at  Camp  Concrete  Rock  Company’s  property  near  Brooksville,  Florida,  is 
typical  of  the  excellent  results  obtained  from  primary  blasts.  Uniformity  in  both  the  movement  and  the  fragmentation  of  the  rock  formation 

within  the  blast  area  is  consistently  realized. 


OPEN-PIT  LIMESTONE  MINING 
IN  FLORIDA’S  HERNANDO  COUNTY 


years  would  span  the  time  that  lime¬ 
stone  has  been  used  for  the  construc¬ 
tion  of  roads  in  Florida.  .•Vnd  less  than 
three  decades  —  from  1925  to  be  e.xact 
—  would  cover  the  number  of  years 
that  limestone  mining  operations  in 
Hernando  County  have  been  con¬ 
ducted  on  a  large  scale.  Production  has 
been  increased  year  after  year  as  im¬ 
proved  methods  have  been  adopted 
and  more  efficit'iit  etpiipment  and  ma- 
chinerv  employed.  Today’s  figures  on 
total  annual  output  appear  fantastic  to 
those  outside  the  trade.  .As  an  example. 
Camp  Concrete  Rock  Companv  alone 
produces  approximately  1,5(K),()()0  tons 
of  marketable  stone  each  year  for  use 
in  highway  and  bridge  construction, 
in  making  ready-mix  concrete,  and  in 
the  manufacture  of  cement  building 


their  picks  uncovered  another  mineral. 
W’hile  they  couldn’t  have  been  aware 
of  it  then,  the  mineral  they  found  acci¬ 
dentally  was  to  be,  eventually,  just  as 
rich  in  dollar  returns  to  miners  as 
the  mineral  they  had  hoped  to  find. 

Today  that  mineral,  known  as  lime¬ 
stone,  is  an  indispensable  one  for  the 
construction  trade.  Contractors  and 
builders  have  found  it  to  be  an  excel¬ 
lent  surface  material  for  roadways,  as 
a  stabilizer  for  asphaltic  pavements, 
and  as  a  component  of  concrete. 

Camp’s  Production  .Approximates 
1,500,000  Tons  a  Year 

The  commercial  production  of  lime¬ 
stone,  as  far  as  operations  near  Brooks- 
\  ille,  F'lorida,  are  concerned,  can  be 
called  young  by  any  standards.  Thirty 


Flokiua’s  citrus-  and  cattle-rich  Her¬ 
nando  C.ountv  is  the  locale  of  a 
comparatively  new  and  thriving  in¬ 
dustry  that  bids  fair  to  outstrip  the 
dollar  value  of  its  fruit  and  livestock 
production  in  the  years  ahead.  The 
birth  of  the  new  industry  was  not  aus¬ 
picious  nor  was  it  celebrated;  in  fact, 
the  event  wasn’t  even  noticed.  Its 
arriv  al  was  more  or  less  accidental  and 
years  were  to  pass  before  it  grew  to 
commercial  size. 

Legend  has  it  that  many  years  ago 
a  party  of  prospectors  came  to  the 
south  central  section  of  Hernando 
(a)unty  in  search  of  phosphate  de¬ 
posits.  Instead  of  finding  phosphate, 
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RECOVERING  LIME¬ 
STONE:  The  Camp  com¬ 
pany  uses  Bucyrus-Erie 
power  shovels  to  scoop 
up  blasted  limestone  from 
the  floor  of  a  pit  at  the 
rate  of  21'it  cu.  yds.  for 
each  bite.  The  operators 
load  the  broken  rock  into 
heavy  Euclid  tnicks.  On 
top  of  the  bank  a  churn 
drill  is  drilling  holes  into 
the  formation  preparatory 
to  making  another  blast. 


PAN  FEEDER:  A  view 
of  one  of  the  F^uclid  trucks 
dumping  blasted  rock 
from  the  open-pit  mine 
into  a  pan  feeder,  or  load¬ 
ing  apron,  which,  in  turn, 
dumps  into  pit  cars  of 
.5-  and  lO-cii.  yd.  capa¬ 
cities.  The  loaded  pit 
cars  are  pulled  up  the  iii- 
cliue,  left,  by  a  l.ll)0-ft. 
steel  cable  for  delivery 
t»»  the  primary  crusher. 


PRIMARY  CRUSHER:  A 
close-up  of  the  primary 
crusher  where  the  first 
step  in  reducing  the  rock 
to  commercial  sizes  takes 
place.  After  the  crushing 
operation,  a  conveyor 
belt  4,000  ft.  long  moves 
the  crushed  rock  to  the 
main  plant  where  the  pro¬ 
cessing  of  the  limestone 
is  completed.  Plant  capa- 
cilv  varies,  depending 
upon  the  size  of  the 
limestone  being  processed. 


RAPID  TRANSPORTA¬ 
TION:  Speeding  past  the 
camera  at  a  rate  of  400 
ft.  a  minute,  the  4,000-ft. 
conveyor  belt  carries  par¬ 
tially  processed  limestone 
to  other  crushing  units  for 
further  reductions  to  re¬ 
quired  sizes.  The  differ¬ 
ence  in  the  sizes  of  the 
stone  is  apparent  —  the 
smaller  stone  on  the  belt 
serving  as  a  bed  for  the 
larger  sizes  on  top. 
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blocks.  The  products  of  the  Camp 
company  are  sold  exclusively  by  Flor¬ 
ida  Crushed  Stone  C^ompany,  Ocala, 
Marion  County,  Florida. 

While  deposits  have  proved  spotty 
rather  than  solid  in  the  areas  mined 
to  date,  limestone  matrixes  ( veins ) 
often  measure  40  to  50  ft.  and  more 
in  depth,  and  sometimes  run  hundreds 
of  vards  in  length  bt'fore  playing  out. 

The  production  of  limestone  for 
comiiKTcial  purposes  is  a  complex 
operation,  from  native  rock  to  freight- 
car  loading.  It  begins  with  stripping 
the  overburden  down  to  the  matrix. 
The  depth  of  the  overburden  usually 
ranges  from  18  in.  to  3  or  4  ft.  After 
bulldozers  ha\e  knocked  down  trees 
and  tangled  undergrowth,  tractors  and 
pans  scrape  up  the  o\  erburden  .so  that 
drilling  and  blasting  crews  can  begin 
op(‘ratio>is.  I'he  spoil  that  is  pushed 
back  from  the  lip  of  the  (juarry  is  used 
to  fill  in  sinks  and  swampy  areas  on 
the  propertv. 


Blasting  the  face  of  the  cliff  with 
industrial  explosives  is  a  precision 
operation,  because  the  successive  steps 
in  the  production  of  marketable  lime¬ 
stone  depend  upon  the  re.sults  obtained 
from  primarv  blasts. 

Drilling  and  Blasting 

The  first  acti\  ity  of  the  Camp  com¬ 
pany’s  crews  in  its  pits  near  Brooks- 
ville,  Hernando  County,  Florida,  in¬ 
volves  drilling  a  series  of  vertical  holes 
on  a  staggered,  or  zigzag,  pattern  into 
the  limestone  from  the  top  of  the 
ledge,  10  to  15  ft.  back  from  the  rim 
of  the  working  face.  Each  hole  extends 
to  within  2  to  3  ft.  of  the  bottom  of 
the  matrix,  sometimes  reaching  a  depth 
of  45  to  50  ft. 

-After  the  holes  have  been  drilled, 
a  cavitv  is  made  in  the  bottom  of  each 
by  loading  and  firing  a  dvnamite 
charge.  Such  procedure  is  referrt'd  to 
as  springing  a  hole.  The  cavitv  permits 
loading  a  greater  amount  of  explosives 


in  the  bottom  of  each  hole.  This  con¬ 
centration  of  the  charge  produces  bet¬ 
ter  breakage  at  the  base  of  the  lor- 
mation  being  blasted.  For  the  final 
charge  in  all  the  holes  in  a  primarv 
blast.  Camp  uses  froin  4,(K)0  to  5,(M)0 
lbs.  of  free-flowing  dxnamite,  deto¬ 
nating  the  explosi\es  electricallv.  He- 
sults  are  consistently  satisfactorv,  each 
blast  producing  froin  10,(K)()  to' 15,000 
tons  of  broken  limestone.  Dvnamite 
consumption  averages  about  70,000 
lbs.  a  month. 

Recovering  Blasted  Limestone 

The  recoxerv  of  broken  limestone 
for  the  \  arious  steps  in  the  processing 
operations  begins  when  blasting  has 
been  finished.  Bucyrus-Erie  electric 
shovels  scoop  up  the  blasted  rock  from 
the  floor  of  a  pit  at  the  rate  of  2'A  cu. 
vds.  a  bite.  The  sho\  els  load  the  rock 
into  heavv  Euclid  trucks,  driven  bv 
275-hp.  motors,  with  a  rated  capacity 
of  17  cu.  vds.  The  “Eucs”  transport 


.\  SII.O:  .After  separation  through  shaker  screens,  various  sizes  of  finished  stone  are  dropped  into  30-ton-capaeit_v  sih»s  where  they  are  graded 

and  loaded  into  bull  ears  for  delivery  to  the  stock  piles. 


170 


THE  EXPLOSIVES  ENGINEER  •  NOVEMBEB-OECEMBER.  19.53 


SURGE  PILE:  Stone  is  dep«)sitcd  on  a  surge  pile  at  a  rate  of  350  tons  an 
hour  and  is  drawn  through  the  tunnel  in  the  foreground  at  a  rate  of  around 
100  tons  an  hour  when  the  other  pits  are  in  operation. 


READY  EOR  DELI\'ERY:  Looking  down  on  some  of  the  130 
gondola  cars  of  finished  product  loaded  during  each  day’s 
operation.  Each  holds  approximately  60  tons  of  limestone. 


the  hrokoii  limcstoiif  from  tin-  (|uarry 
to  the  pan  feeder,  or  loading  apron, 
wliich,  in  turn,  dumps  into  pit  cars  of 
5-  and  lO-en.  vd.  capacities.  The 
loaded  pit  ears  are  polled  np  to  the 
primary  ernsher  wliere  tlie  first  step 
in  redneing  the  rock  to  commereial 
sizes  takt's  place.  The  pulling  of  the 
cars  is  done  by  an  l,l()()-ft.  steel  cable 
powered  bv  eh'ctricitv. 

The  ('amp  eompany  actixities  are 
carried  on  from  three  pits  simidta- 
neonslv,  with  cars  operating  from  two 
of  the  pits.  The  third  pit,  a  recent  in¬ 
stallation,  consists  of  a  primary  ernsher 
and  a  sembber  screen.  The  stone 
mined  in  this  pit  is  mo\  ed  on  a  4,()(K)- 
ft.  conveyor  b('lt  into  the  main  plant 
where  the  processing  of  the  stone  is 
brought  to  completion. 

One  of  the  features  of  this  conyeving 
sysh'm  is  a  surge  pile  of  about  cS.OOO- 
ton  capacity.  This  mak(‘s  possible  a 
mnch  greater  hourly  production  from 
the  Xo.  3  pit  beeanse  the  stone  is  de¬ 
posited  on  the  surge  pile  at  a  rate  of 
about  350  tons  an  honr.  It  is  drawn 
through  a  concrete  tmmel  by  means 
of  an  electric  \  ibrating  feeder  at  a  rate 
of  around  KK)  tons  an  hour.  It  is  neces¬ 
sary  to  hold  this  feed  at  the  l(K)-ton 
figure  beeanse  output  from  pits  Nos. 
1  and  2  comes  within  100  tons  of  snp- 
plv  ing  the  capacity  of  the  main  ernsh- 
ing-and-sizing  plant. 

Processing  Procedures 

The  first  of  a  number  of  special  treat¬ 
ments  in  the  overall  processing  oper¬ 
ation  occurs  at  the  primary  ernsher. 


Hock  under  8  in.  in  diameter  is  sep¬ 
arated  from  oxersizes  by  a  lixe-roll 
grizzly,  and  it  by-passes  the  primary 
crusher.  Hock  under  8  in.  in  diameter 
goes  direct  to  the  blade  mill  xvhere  tlu* 
larger  sizes  are  also  carri(‘d  after  the 
first  reduction  at  the  primary  crusher. 

The  blade  mill  consists  of  a  giant 
cylinder,  xyhich  revolves  and  xvashes 
the  crushed  rock  before  it  is  routed  to 
the  conveyor  belt  and  into  the  mill  for 
the  snbsecjnent  steps  in  the  reduction 
and  refining  processes. 

before  reaching  the  second  crusher, 
another  rock-s(*paration  process  takes 
place.  -All  sizes  less  than  3)2  in.  in 
diameter  are  remox  t‘d  from  the  larger 
sizes  and  sent  to  a  xxasher  log.  The 
larger  sizes  go  through  a  st'cond  crush¬ 
ing  operation.  .Also,  at  this  point,  clay 
and  too-soft  rock,  not  already  dissolved 
bx’  the  constant  xx  ashing  and  agitation 
processes,  are  cast  aside  by  hand. 

Ornsher  No.  3  tlu'oretically  reduces 
all  roek  to  Di  in.;  ernsher  No.  4  reduces 
it  to  1  in.  in  diameter.  When  the  plant 
is  making  material  of  smaller  sizes, 
1-in.  rock  is  sent  on  to  a  fifth  ernshing 
operation  or  to  a  hammermill  for  fur¬ 
ther  reduction  in  size. 

During  the  refining  process,  manx’ 
sandlike  limestone  particles  hax  e  bec'ii 
knocked  off  the  rock.  This  material  is 
settled  out  and  marketed  in  txvo 
grades:  xvashed  screenings  and  rc'gn- 
lar  screenings. 

From  tin*  final  ernshing  and  xvash- 
ing  operations  inside  the  plant,  the 
fini.shed  prodnet  is  separated  into 
grades  and  goes  to  a  loading  device 
knoxvn  to  the  trade  as  a  silo.  From 


there,  the  stone  is  loaded  into  bnll  cars 
and  transferred  to  company  stock  piles. 

Separation  bv  grades  is  done  bv 
means  of  suspc'iided  vibrating  screens, 
each  hax  ing  a  mesh  small  enough  to 
retain  rock  of  a  spt'cified  siz(*  but  large 
enough  to  pass  small-size  stone  to 
scret'iis  beloxv.  The  operation  is  con¬ 
tinued  until  all  of  the  limestone  is 
finally  separated  into  the  si.v  grades 
that  are  marketed  cornmerciallx’. 

Rigid  Inspection  Tests  Assure 
Iligh-Qualitv  Product 

(4nce  in  the  stock  pile,  the  rock  is 
ready  for  shipment.  Stock  piling  is 
done  directly  oxer  a  5(K)-ft.-long  nnder- 
gronnd  tunnel  that  leads  to  a  railroad 
siding  xvithin  the  main  yard.  W’hen  an 
ord('r  for  limestone  is  receix  ed,  a  chute 
under  the  recpiired  grade  is  opeiu'd 
and  a  eonvex’or  belt  carries  it  to  freight 
cars.  En  rotite  to  the  freight  cars,  the 
stone  is  xxa.shed  again.  It  mn.st  pass 
rigid  inspection  tests  before  it  is 
cleared  for  shipment. 

Hy  means  of  the  chnh's  under  the 
stock  piles  and  the  conxex’or  belt  in 
the  loading  tunnel,  various  grades  of 
limestone  can  be  blended  to  meet 
practically  any  specification. 

W'ater  and  electrical  poxver  are 
priuK'  recjuisites  for  the  limestone¬ 
refining  process.  In  full  operation,  the 
plant  uses  8,000  gals,  of  xvater  a  min¬ 
ute.  The  xx’ater  is  obtained  from  xx'clls 
200  ft.  de('p,  using  deep-xx’ell  turbine 
pumps.  Tlie  transformer  xv'hich  sup¬ 
plies  poxver  to  the  mill  carries  a  suffi¬ 
cient  load  to  light  and  operate  a  city 
xvith  a  population  of  5,000. 
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Sh  allow  Exploration 
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Red  eciion  Seismo^rapli 
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of  tlie  adaptation  of  a  new  geophysical 
mineral  prospecting  In  M  In  nesota 


tech 


nlque 


W'.  B.  B HATTY* 


Tmk  seismograph  geophysical  iii- 
strnmeiit  and  its  application  to  the 
search  tor  mineral  wealth  have  been 
(U'Ncloped  principally  hy  the  petro¬ 
leum  companies  o\er  the  past  thirty 
years.  Because  of  the  usually  greater 
depth  of  oil-hearing  strata,  the  instru¬ 
ment  has  been  used  chiellv  as  a  deep- 
le\  el  exploration  tool.  Belatively  little 
work  has  been  directed  at  shallow 
depths  with  the  reflection  seismo¬ 
graph,  although  otlu'r  g(‘ophysical 
ti-chni<jues,  including  the  magne¬ 
tometer,  gra\  imeter,  and  x  arious  elee- 
trical  methods,  haxe  been  tried  and 
(lex  eloped.  The  applications  that  a 
rapid-reading  shallow  exploration  tool 
would  have  are  manx’,  and  include 
eugiiieeriug  foundation  xxork,  damsite 
inxestigatious,  mineral  prospecting, 
and  numerous  militarx’  u.ses. 

Among  the  variations  of  teclmupie 
is  the  practice  of  air  shooting  instead 
of  explotling  the  poxvder  charge  xvhich 
“Menlo  I’ark.  ('.iliforiiia 


is  the  energy  source  iu  a  shot  hole 
drilled  .sometimes  many  feet  into  the 
earth’s  crust.  Ft)r  sexeral  years  the 
Stanford  Research  Institute  of  C'alifor- 
iiia  has  maintained  a  seismic  crexv  to 
conduct  inxestigatious  of  the  specific 
techni(|ues  of  air  shooting  and  to  carry 
on  test  xxork  tmder  field  conditions. 
In  September  and  Octoln'r  of  19.51 
such  a  reflection  surx  ev  xvas  made  in 
xxestern  M innesota. 

The  Problem 

Here  pre-f^ambrian  iron-bearing 
formations  are  coxered  xx  ith  a  thick¬ 
ness  of  sex  eral  hundred  feet  of  glacial 
drift  ranging  in  size  from  the  fine, 
uneven  claxs  and  silts  in  xarxelike 
layers  to  great  boulders  in  x  erx’  uneven 
arrangement.  While  the  bedrock  sur¬ 
face  is  a  good  reflecting  intt'iface,  it 
xvas  somexx  hat  complicated  by  a  fossil- 
xveathered  lax’er  actually  in  the  bed¬ 
rock,  xvhich  gax  e  txxo  separate  reflect¬ 
ing  horizons  a  fexv  feet  apart.  Clax’ 


lenses  xvithin  the  drift  mantle,  some¬ 
times  extensixe,  also  gave  reflections, 
(hound  surface  ranged  from  bogs  to 
firm,  hard  soil  xvith  a  normal  amount 
of  brush  coxer.  In  this  general  area 
some  70  miles  of  line  xvere  surxeyed 
by  a  seismic  crexv  to  obtain  a  picture  of 
the  bedrock  profile. 

Equipment 

Shalloxv  xxork  in  the  range  of  a  fexv 
hundred  feet  re(juires  certain  modi¬ 
fications  of  standard  .seismograph 
(■(piipment.  Field  e.xperiments  shoxved 
frecpiencies  in  this  area  to  be  relatix  elv 
high  —  in  the  order  of  100  cv'cles  —  and 
corresponding  filter  settings  xvere 
used.  Elsexvhere,  hoxvexer,  consider¬ 
able  fretjuencx"  variation  has  been 
experienced  and  a  special  set  of  in¬ 
struments  xxas  built,  xvhich  included 
high-frerpiency  galx  anometers,  filters 
that  can  peak  as  high  as  .5(X)  cycles, 
anti  a  camera  that  is  speeded  up  to 
delix  er  paper  at  a  rate  of  4  ft.  a  second. 
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generalized  diagram  of  field  e(|uipmeiit  in  position  to  obtain  a  seismic  record  by 
the  Poniter  air-shooting  teehniipie. 


SfcdSMIC-’  KPXXfKDS:  Keprodiiction  of  seismograms  recorded  in  Becker  and  Ottertail  (anilities. 
Marked  reflection  is  from  glacial  drift-bedrock  interface:  A  represents  good  ipiality;  B.  aver 

(.',  marginal  quality. 
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These  are  mounted  in  a  passenger  car, 
but  are  light  and,  it  the  need  arises, 
are  readily  portable. 

The  geophones  used  were  the  stand¬ 
ard,  light,  pin-type  variety  recently 
de\eloped  by  the  industry  tor  normal 
soil  work.  For  this  particular  project 
a  set  ot  ti\  e  phones,  25  tt.  apart,  on  an 
especially  spaced  cable  was  used;  this 
distance  and  a  shot-point  spacing  ot 
400  tt.  being  selected  atter  several 
days’  experimentation.  All  geophones 
and  the  shot  are  “in  line.”  Small, 
portable  two-way  radios  were  used  to 
obtain  the  time-break  tor  each  shot. 
\  tour-  or  ti\e-man  crew  can  operate 
and  do  the  interpretation  tor  this  work. 


AIR  SHOOTING:  Air  shooting  involved  the  Kring  of  veiy  light  charges  of  dynamite  —  usuallv 
2  to  4  oz.,  sometimes  2  lbs.  The  dynamite  is  placed  on  an  iron  supporting  stake  extending  7  ft. 
above  ground.  No  special  grade  or  strength  of  dynamite  is  required. 


Shooting 

Shooting  was  done  with  charges  ot 
dynamite  placed  7  tt.  in  the  air  on 
an  iron  supporting  stake.  Air  shooting 
rc<phres  a  \  cry  light  charge  —  most  ot 
this  work  was  clone  with  trom  2  to  4  oz. 
ot  dynamite  making  up  each  charge. 
At  times,  wind  and  ground  noise,  or 
\erv  boggv  ground,  would  r(*(|uire  as 
much  as  a  2-lb.  charge.  It  was  toinid 
that  an  oflset  shot  point  kept  air-borne 
surtace  waves  trom  spoiling  the  energy 
returns.  The  explosives  used  were  not 
unusual,  with  rccjuirements  being  ob- 
tainc'd  at  local  hardware  stores. 

\’elocity  Determinations 

Wlocitv  ot  the  dritt  co\  er  was  meas¬ 
ured  by  the  standard  method  with  a 
geophone  lowered  into  a  drill  hole. 


Since  the  available  drill  holes  tor  meas¬ 
uring  velocity  were  all  located  in  the 
smaller,  northern  portion  ot  the  area 
bt'ing  studied,  and  velocitv  was  tound 
to  decrease  southward  at  a  rate  ot 
about  50  tt.  a  mile,  it  was  necessary  to 
be  \  erv  caretul  in  velocitv  determina¬ 
tions.  The  actual  test  v  alues  were  ap¬ 
plied  to  the  greater  undrilled  portion 
ot  the  area  bv  constructing  a  elocitv 
contour”  map.  There  was  a  range  in 
\  elocitv  across  the  entire  surveyed  area 
trom  5,950  tt.  to  3,S(K)  tt.,  steadily  de- 
crc'asing  southward.  Shot  holes  were 
spaced  trom  one-halt  mile  to  a  mile, 
the  latter  generally  being  the  one  u.sed. 


ot  the  bedrock  with  the  gravel  dritt 
was  constructed.  This  was  checked 
in  the  tour  northern  drill  holes  at 
that  time,  the  results  ot  which  were: 


Depth  ot  Bedrock 


Location 

Core 

Drill 

Reflection 

Sei.sniof^raph 

Location  1 

544 

554 

Location  2 

6(K) 

610 

Location  3 

450 

465 

Location  4 

427 

423 

These  close  results  indicate  that  the 
application  is  very  much  warranted 
where  the  detail  ot  the  subsnrtace  is 
recjuircd  in  this  degree.  Control  core 
drilling  is  still  recjuired  tor  the  dual 
purpose  ot  velocitv  and  correlation 
data,  and  the  method  mav  be  properly 
said  to  extend  the  use  ot  cort*  drilling 
rather  than  to  replace  it. 

The  application  ot  reflection  shoot¬ 
ing  may  be  u.sed  in  mineral  prospect¬ 
ing,  ground-water  exploration,  and  in 
various  problems  ot  toundation  work. 
■As  in  this  case,  the  initial  work  in  anv 
area  would  be  the  empirical  determi¬ 
nation  ot  proper  geophone  and  shot- 
point  spacing  to  obtain  the  best  pos¬ 
sible  energy  return.  -Accurate  velocity 
determination  is  also  ot  prime  impor¬ 
tance.  With  these  tactors  properly 
evaluated,  the  interpretation  work 
should  be  very  rapid  and  accurate. 
-A  tew  core  holes  plus  this  adaptation 
ot  larger  scale  and  deeper  exploration 
techniejues  should  enable  a  crew  to 
obtain  considerable  subsnrtaee  knowl¬ 
edge  of  a  larger  area  in  a  reasonable 
length  of  time. 

(Continued  on  page  187) 


Findings 

-An  accurate  profile  of  the  interface 


STK.\M  DKII-I-:  steam  drilling  rig,  typical  of  the  drills  used  for  many  years  in  exploring  for 
iron  ore.  The  one  shown  above  is  still  in  use  in  Minnesota. 
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ALASKA’S  LAKE  EKLUTNA 
HYDROELECTRIC  PROJECT 

The  Bureau  of  Keclamatlon’s  $33  million  construction  job  In  the 
ru^^ed  Chu^aeh  IMountalns,  30  miles  nor  theast  of  Anchora^Ct 
will  require  more  th  an  700,000  lbs.  of  Industrla  I  expl  osives 


Mohk  than  140  inilliuii  kilowatt 
hours  of  flectrical  energy  will 
he  available  for  power-hungrv  Anehor- 
age  and  the  Matannska  \'alley,  Alaska’s 
ehief  population  center,  when  the  Bu¬ 
reau  of  Reclamation’s  hydroelectric 
project  in  the  rugged  Chugach  Moun¬ 
tains  harnesses  the  How  of  Lake 
Ekintna.  The  lake,  7  miles  long  and 
1  mile  wide,  has  an  active  reser\oir 
capacity  of  123,()(K)  acre-feet.  It  is 
located  about  33  miles  northeast  of 
Anchorage  in  the  Eklutna  Creek  Basin, 

"Nii'lit  N’fws  Kclitor,  AiKlioraiff  l)ail\'  News 
Aiicliorage,  Alaska 


BOB  KEDERICK* 

cradled  in  a  steep-sided,  gorgelike  val¬ 
ley  headed  by  a  vast  snow  field  sur¬ 
rounded  by  glaciers. 

To  provide  a  major  source  of  power 
for  Alaska’s  largest  city  and  greatest 
agriculture  sector,  the  Bureau  of  Rec¬ 
lamation  recommended  this  hydro¬ 
electric  project  in  1950,  after  detailed 
snr\  eys  of  the  severe  power  shortage 
in  the  area  had  been  completed.  A 
studv'  of  the  more  complete  regulation 
of  the  waters  in  the  upper  Eklutna 
Creek  also  led  to  the  recommendation 
of  the  project. 

The  City  of  Anchorage  already  has 


a  power  plant  in  operation  at  Lake 
Eklutna  with  an  installed  capacity  of 
2,(KK)  kilowatts.  This  capacity  is  now 
considered  inadequate  because  of  the 
tremendous  growth  of  the  area,  which 
is  the  military  and  railroad  center  of 
Alaska.  A  low-storage  dam  at  the  lake 
outlet,  a  downstream  diversion  dam, 
and  a  tunnel  to  the  power  plant  are 
the  existing  facilities  at  this  great  nat¬ 
ural  site.  A  contract  between  the  Catv 
of  Anchorage  and  the  Bureau  of  Rec¬ 
lamation  for  the  sale  of  the  city-owned 
plant  has  been  approved.  Ratification 
of  the  sale  awaits  final  action  at  a 


THE  EKLUTN'.A  PROJECT:  An  artist's  conception  of  the  Bureau  of  Reclamation’s  $33  million  Lake  Eklutna  hydroelectric  project  now  under 
construction  in  .4laska’s  rugged  Chugach  Mountains,  located  about  33  miles  northeast  of  Anchorage. 
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(;()AT  MOUNTAIN  ROC-’K:  This  view  of  the  portal  at  the  north  end  of  the  tunnel  ineludes 
a  seetion  of  the  sediinentarv  and  inetamoqihosed  rock  formation  in  Goat  Mountain  through 
which  the  22,H(K)-ft.-long  tunnel  had  to  he  drilled  and  blasted.  .At  various  locations  inside 
the  tunnel,  w«)rkinen  operated  under  a  cover  approximating  A.fiOO  ft. 


iniiiiic'ipal  clfctioii  .schcdulctl  tor  this 
winter.  The  eontraet  speeifieations  call 
for  the  eit\'  to  reeeix  e  a  hloek  ot  16,(KK) 
kilowatts  of  power  troni  the  Bureau  of 
Beelaiuatiou  for  24  years,  at  wliieli  time 
the  eitv’s  Federal  Power  C’oinmissiou 
license  for  Lake  Eklntua  power  rights 
will  have  expired. 

Construction  Costs  $33  Nfillion 

.After  studies  hv  the  Bureau  ot 
Iteelaiuatiou  and  the  United  States 
(Geological  Serv  ice  were  eompleted,  a 
eontraet  for  the  construction  ot  the 
hydroelectric  project  in  the  (Ghugach 
Mountains  was  awarded  to  Palmer 
(Gonstrnetors  in  1950,  on  its  hid  of 
$2(),3(i5,4(K).  Unforeseen  obstacles  and 
rising  costs  made  mandatory  a  rev  ised 
estimate  of  the  hid  figure  to  $T3  mil¬ 
lion,  which  was  approv  ed  hy  tin*  Con¬ 
gress.  The  Palmer  Constructors,  a 
joint-venture  firm  under  the  sponsor¬ 
ship  of  Peter  Kiewit  Sons  of  Omaha, 
Nebraska,  inelnde  .Morrison-Knudsen 
(Gompanv’,  Incorporated,  Boise.  Idaho, 
and  Coker  (Gonstrnetion  (Gompany, 
.Anchorage,  .Alaska. 

One  of  the  princ  ipal  itc'ins  in  the  con¬ 
tract  is  the  construction  of  a  tnnnc'l 
22.800  ft.  long  and  12  ft.  in  diameter, 
to  extend  from  Lake  Eklutna  to  the 
future  power  plant  on  Knik  .Arm  near 
(Glenn  Highway,  one  of  the  territory’s 


major  arteries.  The  eompleted  bore 
will  be  linc-cl  with  reinforced  concrete 
to  measure  9  ft.  iu  diameter.  The  tun¬ 
nel  pierces  Coat  Mountain,  a  peak 
scaling  5,340  ft.  on  the  fringe  of  the 
(Ghngaeh  Range.  .Almost  all  of  the 
mountain  pc*aks  in  the  (Ghngaeh  Range 
are  capped  with  snow  fields  and  sur¬ 
rounded  by  glaciers  which  are  wedged 
into  dc'c'ply  ent  vallcws. 

In  addition  to  the  tunnel,  othc'r 
major  speeifieations  in  the  contract  in¬ 
clude  a  penstock  900  ft.  long,  proceed¬ 
ing  from  the  base  of  (Goat  Mountain  to 
the  tunnel  portal  at  an  angle  of  .SA 
clc-grc*es;  a  surge  tank  180  ft.  deep  and 
30  ft.  in  diameter,  located  approxi¬ 
mately  2(M)  ft.  above  the  tunnel  portal; 
a  gate  shaft  211  ft.  long  and  9  ft.  in  di¬ 
ameter,  eonstrueted  into  Lake  Eklutna 
and  .sc'alc'cl  oil  until  the  tunned  is  com¬ 
pleted;  an  intake  structure,  a  precast 
conduit,  2(K)  ft.  long  and  9  ft.  in  di¬ 
ameter,  installed  70  ft.  bedow  the  nor¬ 
mal  surface  of  Lake  Eklutna;  trash 
racks  and  strain,  a  six-sc'ction  unit  in¬ 
stalled  90  ft.  bedow  the  normal  surface 
of  Lake  Eklutna. 

It  has  bc'c'ii  estimated  that  more  than 
7(K),0(M)  lbs.  of  inclu.strial  explosives  will 
be  used  by  the  contractors  on  this  proj- 
c*ct,  with  about  4(M),(K)0  lbs.  of  dyna¬ 
mite  used  in  driving  the  tunnel.  This 


item  of  explosives  rc*(|uirements  is  an 
indication  of  the  scope  of  the  construc¬ 
tion  work  involvc*cl. 

Work  on  the  tunnel  bc'gan  in  Oc¬ 
tober,  1951.  \V  ith  drilling  and  blasting 
operations  proceeding  from  both  the 
portal  at  the  north  end  and  the  shaft  at 
the  lake  end,  the  tunnel  pitches  down¬ 
ward  on  a  slope  of  4  in.  every  100  ft. 
Since  the  spring  of  1953,  progress  in 
the  tunnel  has  averaged  55  ft.  a  clav  at 
the  north  heading  and  35  ft.  a  clav  at 
the  south  heading.  So  far,  the  best 
combined  heading  advance  in  a  clav 
has  been  126  ft.  The  record  advance 
in  a  six-day  pc*riocl  is  370  ft. 

Complex  Geological  Formation 

The  tunned  is  being  driven  through 
rock-formed,  water-pocketed  Goat 
Mountain  in  the  steep  Chugach  Range 
peak  which  overlooks  the  .Matanuska 
A'allcw  and  the  Knik  River.  The  com¬ 
plexity  of  the  geological  formation  in 
this  mountain  structure  presents  diffi¬ 
culties  because  of  the  lack  of  clistiuc- 
tive  bc-cls  of  continuity. 

.At  the  north  portal,  mine  crews  be¬ 
gan  the  job  of  piercing  Goat  Mountain 
at  a  location  approximately  850  ft.  up 
from  its  ba.se  —  one  of  the  highest  head¬ 
ings  worked  in  recent  years.  .At  various 
locations  inside  the  tunned,  Palmc*r 
(Gonstructors’  workmen  operated  under 
a  cover  approximating  4,6(M)  ft. 

Since  the  winter  months  of  1952- 
19.5;3,  tunnel  advance  has  been  satis¬ 
factory  on  the  elongated  bore,  the  most 
ambitious  underground  operation  of 
its  kind  ever  attempted  in  .Alaska. 
However,  construction  crews  ran  U]> 
against  perilous  obstacles  last  winter 
in  the  form  of  faults  and  huge  water 
pockets,  many  of  the  latter  letting  loose 
millions  of  gallons  of  water.  In  one 
hectic  day,  the  near-freezing  water 
poured  from  a  long  series  of  faults  and 
water  pockets,  overran  the  22-in.  drain¬ 
age  pipes  and  backfilled  the  tunnel  for 
a  distance  of  450  ft. 

The  blast  which  opened  the  biggest 
water  pockets  was  fired  November  9, 
1952,  a  black-letter  day  in  the  history 
of  the  Eklutna  project.  .An  estimated 
14,(KM)  gals,  of  water  a  minute  gushed 
out  from  the  pockets,  washing  out 
rail,  power,  and  air  lines.  Surging 
torrents  of  water  unloosed  from  vast 
nndergronnd  reservoirs  poured  out  of 
the  tunnel  mouth,  piling  mud  and  silt 
to  depths  of  several  feet.  .A  temporary 
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Jl'MBO  DRILLING:  Rounds  of  35  fo  40  blast  holes  were  drilled  10  ft.  deep  into  headings  in  the  north  tunnel  with  Palmer  Constructors’  crews 
using  five  Ingersoll-Rand  drifter  drills  mounted  on  a  single-deck  rail-mounted  jumbo. 
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SFVKRK  WATKR  CX)NDITI()\S:  After  an  advance  of  about  2.000  ft.  in  the  north  tunnel,  water  pockets  were  encountered.  On  November  9, 
1952.  following  a  blast  in  a  heading,  ;J4-degree  water  gushed  out  from  pockets  at  a  rate  of  14,000  gals,  a  minute.  The  surging  water  washed  out 

air-,  power-,  and  rail-lines,  and  created  almost  insurmountable  conditions. 
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BAC-'KFILL  FROM  FLOOD:  An  avalanche  of  near-freezing  water,  pouring  out  of  a  long 
series  of  faults  and  water  pockets,  overran  the  22-in.  drainage  pipes,  submerged  the  equip¬ 
ment,  and  backfilled  the  tunnel  for  a  distance  of  450  ft.  Within  .iO  hours  of  the  outbreak, 
it  was  necessary  to  suspend  all  work  on  tbe  project. 


Delay  electric  blasting  caps,  from  first 
through  eighth  periods  of  delay,  are 
used  as  primers.  The  cap  leg  wires  are 
connected  to  a  22()-volt  .A.C.  firing  line, 
which  operates  from  a  station  about 
1,500  ft.  from  the  heading.  A  typical 
blast  in  the  rock  formation  yields  about 
9  ft.  of  tunnel  advance.  In  the  water- 
pocket  zones  of  the  tunnel,  the  length 
of  the  drill  holes  in  a  round  was  re¬ 
duced  to  4  ft.  To  date,  no  secondary 
blasting  has  been  required. 

W'heu  a  heading  has  been  drilled 
and  the  explosives  charges  loaded,  all 
workmen  move  to  the  rear  of  the  firing 
line  located  about  1,500  ft.  from  the 
heading,  .•\fter  a  blast  has  been  fired, 
the  shot  firer  returns  to  the  heading  and 
checks  results  before  mucking  crews, 
electricians,  and  the  “bull  gang”  move 
up  to  the  working  face.  The  blasted 
material  is  excavated  and  belt-loaded 
from  60-hp.  Conway  mucking  ma¬ 
chines  into  4-cu.  yd.  side-dump  rail 
cars.  From  the  time  an  empty  car  is 
moved  into  loading  position,  a  muck¬ 
ing  machine  axerages  the  loading  of 
one  car  a  minute. 

Muck  Disposal 

Trains  of  16  loaded  cars,  powered  by 
C.oodman  locomotives,  transport  the 
muck  from  a  working  face  to  the  dump 
area,  located  a  few  hundred  feet  from 
the  portal  of  the  tuuuel.  A  combina¬ 
tion  batterv-aud-trollev  system  has 
been  put  into  operation,  utilizing 
CJould  storage  batteries.  A  portable 
siding  is  maintained  in  the  tunnel 
within  a  short  distance  of  the  mucking 
machines.  Rail  lines,  .50-11).  and  24- 
gauge,  are  laid  to  within  10  ft.  of  a 
working  face.  To  minimize  dust  prior 
to  the  mucking  operations,  heavy 
streams  of  water  are  directed  onto  the 
piles  of  blasted  material  with  a  hose, 
particularly  when  the  formation  in  a 
heading  is  dry. 

Compressed  air  for  the  eejuipment 
inside  the  Omnel  is  supplied  by  Sulli¬ 
van  V-tvpe  9.50-c.f.m.  compressors, 
which  build  up  110  pounds  of  pres¬ 
sure.  Two  Chicago-Pneumatic  porta¬ 
ble  compressors  are  kept  at  hand  as 
stand-bys.  Ventilation  in  the  tunnel  is 
provided  bv  two  Roots-Connors\ille 
ventilating  fans  through  6-in.  pipe 
lines,  with  one  fan  at  each  end  of  the 
tunnel.  Both  fans,  with  .3-lb.  water- 
gauge  pressure,  blow  13,500  cu.  ft.  of 
air  a  minute.  Electric  power  for  light¬ 


ing  purposes  and  for  the  operation  of 
eejuipment  and  machinerv  inside  the 
tunnel  is  generated  bv  two  Ingersoll- 
Rand  600  KW  die.sel  engines  driving 
Ciencral  Electric  alternators. 


iiH  surge  tank  is  located  directlv 
o\(‘r  a  part  of  the  northern  end  of  the 
tunnel.  The  pilot  shaft,  4  bv  7  ft.  in 
diameter,  extending  180  ft.  from  the 
(  (a)ntinued  on  page  188) 


BRACI.NG  THE  TU.N'NEL:  .As  the  flow  of  water  subsided,  miners  went  back  into  the  tunnel 
and  erected  6  by  6-ft.  timber  spilling  in  the  roof  and  sides,  and  breastboards  at  the  headings 
in  the  shattered  rock.  The  danger  spots  were  slowly  passed  and,  as  the  tunnel  was  advanced 
farther  back  into  the  mountain,  normal  working  conditions  were  the  rule. 
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Fo  UP  Unaep^pf 
Safety  Awapds  f 


Holmes  Certificates  to  the  mine  and  to 
individual  emplov  es  for  their  ontstantl- 
ing  safety  records.  ^ 

The  master  of  ceremonies  then  in¬ 
troduced  Edward  L.  Grant,  associate 
editor  of  Thk  Explosives  Engineer,  to 
make  the  awards  of  the  Sentinels  of 
Safety  trophy  and  flag  to  the  Short 
(aeek  coal  mine  employes. 

■Mr.  Chant  paid  tribute  to  the  Short 
C'reek  employes  for  their  perfect  safety 
record  during  19.52.  “Vonr  mine  was 
competing  against  1.3.3  other  mines 
in  the  bituminous-coal  underground 
group  in  a  nation-wide  safetv  contest,” 
he  said,  “.\fter  the  records  were  tabu¬ 
lated  in  Washington,  vonr  total  of  .588,- 
788  man-hours  of  work  with  no  lost¬ 
time  injuries  was  the  best  of  them  all.” 

Camtinning,  Mr.  Chant  said:  “Most 
of  ns  realize  that  safetv  is  exervbodv’s 
business.  But,  sometimes,  in  the  rush 


ments;  to  11.  C.  Hillman,  mine  foreman, 
whose  crew  had  accomplished  288,926 
man-hours  of  work  without  a  lost-time 
accident;  and  to  11.  A.  Havron,  who 
had  worked  in  and  around  the  coal 
mines  for  44  vears  with  a  perfect  safety 
record  on  the  job. 

4  he  ceremonies  were  conducted 
from  a  platform  ert'cted  in  front  of  the 
change  house  at  the  mine  property  in 
Adams\ille,  Jefferson  Camntv,  .Ala¬ 
bama,  with  12.5  emploves,  companv 
officials,  and  guests  in  attendance.  El- 
wood  B.  Nelson,  general  superintend¬ 
ent  of  TCd’s  coal  mines,  officiated  as 
master  of  ceremonies. 

After  extending  congratulations  to 
the  winners.  .Mr.  Nelson  introduced 
the  companv  officials  and  prominent 
guests.  He  then  ealled  upon  .Milton  C’. 
.McChill,  chief  of  District  7,  U.  S.  Bu¬ 
reau  of  .Mines,  to  present  the  Joseph  A. 


»^|^iiE  resnlts  of  the  National  Safety 
1,  C.'ompetition  of  19.52  were  pub¬ 
lished  in  the  .Mav-Jnne  issue  of  Iiie 
Explosim-s  Engineer.  'Hie  news  that 
the  six  winners  achiexed  records  of  no 
lost-time  injuries  during  the  year  pre¬ 
sented  an  encouraging  picture  to 
evervone  interested  in  tfie  promotion 
of  safetv  in  the  mines  and  (piarries  of 
the  United  States.  Last  year’s  contest 
was  the  first  in  tlie  28-year  history  of 
tfie  competition  tfiat  the  winner  in  each 
of  the  six  classifications  had  achieved 
perfect  safety  records. 

Each  year,  publie  pre.sentation  cere¬ 
monies  are  held  at  the  properties  of 
most  of  the  winning  mines  and  (juar- 
ries  to  pav  tribute  to  the  winners  and 
to  help  stimulate  safetv-consciousness 
in  all  mines  and  (juarries. 

In  our  SeptemiK'r-October  issue,  we 
published  a  re\iew  of  ceremonies  at 
Lakewood  Park  Pa\ilion  near  Potts- 
ville,  Peimsvlvania,  when  The  Phila¬ 
delphia  and  Beading  Coal  and  Iron 
Camipanv’s  Hunter  Tunnel  mine  was 
awarded  the  Sentinels  of  Safetv  trophv 
for  being  the  winner  in  the  anthracite 
underground  mine  group.  W’e  present 
here  brief  summaries  of  four  other 
safetv  award  ceremonies  held  recentlv 
in  various  parts  of  tlie  conntrv. 


Bituminous-Coal  Mine  Winner 

The  honor  of  ranking  first  in  the 
bitnminons-coal  underground  mine 
group  of  the  National  Safetv  Cainipe- 
tition  was  signalized  at  the  Short  C'reek 
mine  of  the  Tennessee  Coal  and  Iron 
l)i\ision.  United  States  Steel  (airpora- 
tion,  on  August  .31,  with  the  formal 
awards  of  the  Sentinels  of  .Safetv 
trophv  and  flag.  The  program  of 
e\(‘nts  included  the  presentation  of  tlu' 
[o.sepli  A.  Holmes  Ci'itifieates  of 
Honor  to  the  Short  Creek  mine,  in 
p'cognition  of  its  o\  erall  safet\  achie\  e- 


AWAKDING  THK  TKOPMY:  Following  the  awards  of  the  trophy  and  flag,  Kdward  L.  Grant, 
assoeiate  editor  of  The  Explosives  Engineer,  extends  eongratiilations  to  Dewev  W.  Hill,  super¬ 
intendent  of  Short  C.'reek  eoal  mine,  at  right,  with  P.  R.  McDonald,  superintendent  of  TCI’s 
coal  washers,  an  interested  «)bserver  of  the  ceremonies. 
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THE  HOLMES  C:ERTIEK:ATES:  Superintendent  Hill  plaees  a  Joseph  A.  Holmes  Certificate 
of  Honor  alongside  others  won  by  Short  (.’reek  mine  in  past  years.  Seated  in  rear,  left  to  right. 
A.  V.  Wiebel,  president,  and  (^  R.  Davis,  director  of  safety  and  plant  protection,  TCI;  M.  (]. 
McCell,  chief  of  District  7,  U.  S.  Bureau  of  Mines;  R.  H.  Bumgardner,  manager  of  the  safety 
and  casualty  bureau,  TC'I;  R.  W.  McKee,  manager,  Birmingham  district,  Hercules  Powder 
C.’ompany;  H.  C.  Hillman,  foreman.  Short  Oeek  coal  mine;  R.  E.  Kirk,  manager,  raw  materials 
division,  and  H.  .4.  Havron,  mine  machinist,  TC'I.  .Also  on  the  platform  but  not  clearly  shown, 
John  Prtgsley,  executive  vice  president;  J.  M.  Spearman,  vice  president,  operations;  J.  H.  Wil¬ 
liamson,  manager,  industrial  relations;  Flugene  P.  Reed,  assistant  manager,  raw  materials,  TCI. 


of  getting  things  clone  .some  of  ns  dis¬ 
regard  that  fact.  The  safety  rt*eord 
made  hv  von  Short  (]rc‘ek  miners  last 
year  is  an  outstanding  e.vample  of  per- 
feet  teamwork.  I  extend  mv  congratu¬ 
lations,  and  those  of  mv  associates,  to 
each  Short  Caeek  miner,  to  vonr  snper- 
vi.sors,  and  to  the  company  officials  for 
a  magnificent  rc>cord  of  achiev  ement  in 
eliminating  lost-time  injnric's  in  yonr 
work  in  the  mine.” 

In  acceptingthe  awards  of  the  trophv 
and  flag.  Superintendent  Dewey 
Hill  spoke  of  the  pride  experienced  hy 
everyone  as.sociated  with  the  Short 
('reek  coal  mine  upon  winning  first 
place  in  the  National  Safety  ('ompe- 
tition,  in  the  hitnminons-coal  under¬ 
ground  mine  group.  “It  is  a  real  pleas¬ 
ure  for  me,  as  the  representative  of  the 
('inployes,”  he  said,  “to  receive  the 
award  of  this  heantifnl  trophv  and  flag. 
We  will  continue  to  work  together  as 
a  team  to  maintain  the  rc'cord  of  no 
accidents  in  onr  mine.” 

Week-Long  Series  of  .Awards 

The  Short  (Jreek  program  was  one 
of  a  week-long  series  of  presentations 
at  TCl’s  coal  and  iron  mines,  in  which 
Jo.seph  .A.  Holmes  Ortificatexs  of  Honor 
were  presented  to  operating  units  and 
individuals  with  outstanding  safc'tv 
rc'cords.  During  the  week,  c'ight  cer¬ 
tificates  were  prc'sented  to  the  snpc'r- 


\isorv  personnel  ol  the  T(d  mines 
whose-  crews  had  workc-d  for  long 
periods  without  a  clisahling  injury. 


Frank  Turner,  Jr.,  assistant  mine  fore¬ 
man,  H.  (J.  Hillman,  and  G.  D.  Mvrick, 
all  of  the  coal  mines;  and  Fearlie 
(.'arson,  maintenance  foreman,  W.  T. 
Morris,  assistant  mine  foreman,  T.  D. 
Jordan,  mine  foreman,  J.  T.  Nabors, 
and  W.  (i.  Littles,  all  of  the  ore  minc-s. 

Individual  certificates  were  also  pre- 
.sentc-d  to  (diaries  H.  Jonc-s,  a  hoist 
enginc-er;  .Albert  H.  Johnson,  crusher 
and  shakerinan;  Willie  Havc-s,  senior 
washer  foreman;  Ira  H.  Tidwell,  motor 
inspector  helper;  and  ,\lr.  Havron. 
F.ach  of  these  men  had  complc-ted  40 
or  more  vc-ars  of  work  at  the  mines 
without  a  lost-time  injury. 

-A  special  presentation  was  made  to 
Luther  Mc.Anally,  Jr.,  assistant  mine 
foreman  at  the  (.'oncord  coal  mine,  for 
having  saved  the  life  of  a  fellow  em¬ 
ploye.  Previously,  the  coinpanv  had 
presented  Mr.  .Mc.Anallv  with  the  T(d 
silv  er  medal  for  meritorious  action,  the 
first  time  in  ten  years  that  such  a  pre¬ 
sentation  had  been  made. 

The  ceremonies  at  .Adamsville  were 
of  special  significance  to  T('I  as  they 
mark(‘d  the  first  time  that  one  of  its 
coal  mines  had  won  the  Sentinels  of 
Safety  trophy  anti  flag.  However,  it 


Snperv  isors  receiv  ing  the  awards  were 


INTERESTED  SPECT.ATORS:  .As  the  ceremonies  got  under  way,  the  photographer  had  to 
hurry  to  take  a  picture  of  some  of  the  Short  (.’reek  coal  mine  employes  who  were  grouped  in 
front  of  the  speakers'  stand  at  .Adamsville,  .Alabama. 
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was  the  tenth  such  award  to  he  re- 
cei\ed  hv  a  unit  in  the  TCI  raw  ma¬ 
terials  division— No.  5  limestone  mine, 
Hessemer,  Alabama,  has  been  the  win¬ 
ner  of  tlie  award  fi\e  times  in  the 
underj'round  nonmetallic  group,  and 
Dolonah  (juarrv,  also  at  Bessemer,  has 
won  the  trophy  four  times  in  the  (jnarrv 
classification.  The  ten  awards  of  the 
coveted  trophy  bear  ehxjuent  testi¬ 
mony  of  the  strong  backing  of  TCI’s 
management  personnel  in  well-planned 
and  far-seeing  programs  of  accident 
prevention  in  all  its  operations. 

Metal  Mine  Winner 

The  330  employes  of  The  \'erona 
.Mining  Companv’s  Buck  mine,  a  Pick- 
ands  .Mather  and  C.ompany  iron  ore 
operation  at  C.aspian,  .Michigan,  were 
honored  at  ceremonies  conducted  on 
the  lawn  in  front  of  the  Verona  clnb- 
honse  in  (.’a.spian  on  Satnrdav  morn¬ 
ing,  September  26,  1953.  The  high¬ 
light  of  the  interesting  program  was 
the  award  of  the  Sentinels  of  Safety 
trophy  to  the  mine  for  having  been 
op(‘rated  for  a  total  of  68.5,3SS  man¬ 
hours  of  work  during  19.52  without  a 
lost-time  injury.  This  perfect  record  of 
accomplishment  in  accident  pre\(Mi- 
tion  in  an  underground  metal  mine  was 
the  best  among  62  similar  properties 
enrolled  in  the  19.52  National  Safety 
(a)mpetition.  L.  .\.  Schntz,  safety  sn- 
perxisor  for  the  PM  companv’s  oper¬ 


ations  on  the  .Menominee  Bange,  di- 
rectetl  proceedings  as  the  master  of 
ceremonies  for  the  occasion. 

.Mr.  Schntz  read  letters  of  congratu¬ 
lation  to  the  winning  mine  employes 
from  Elton  Iloyt  and  H.  C.  Jackson, 
officials  of  the  company  in  the  home 
office  in  C.leveland;  A.  D.  Chisholm, 
general  manager  for  P.M  in  the  Lake 
Superior  district  with  headcjuarters  in 
Diilnth;  and  J.  j.  Forbe.s,  director  of 
the  U.  S.  Bureau  of  .Mines  in  Wash¬ 
ington,  D.  C. 

Kenneth  .M.  Duncan,  PM  consultant 
and  retired  assistant  gt'iieral  manager, 
reviewed  the  companv’s  eflorts  to 
establish  and  maintain  safe  working 
conditions  at  all  of  its  properties.  “The 
records  achiev  ed  have  made  us  proud 
and  happy,  e.specially  so  as  regard  the 
accomplishments  at  Buck  mine,”  the 
speaker  said. 

The  master  of  ceremonies  next  intro¬ 
duced  jo.seph  I.  Hortv,  editor  of  Thk 
E.xi’i.osiv Ks  En'CIN'kkh,  to  make  the 
awards  of  the  Sentinels  of  Safety 
tropin  and  flag  to  the  mine.  In  his 
remarks,  Mr.  1  lortv  commented  brieflv' 
on  the  28-year  history  of  the  National 
Safety  ('ompc'tition  and  the  signifi¬ 
cance  of  the  trophy.  “It  represents,” 
he  said,  “a  mother  with  her  baby  in  her 
arms  waiting  in  the  doorwav'  of  her 
home  for  the  safe  return  of  the  husband 
and  father  from  his  shift  in  a  mine. 
Keep  bc'fore  you,  on  the  job  atid  off  the 


.At.’C.’KI’TlNCi  THK  TKOPHY:  H.  J.  Kichurds,  general  superintendent,  Buek  mine,  and  Leo 
Serafinv,  president,  C]I()  Local,  right,  accept  the  Sentinels  of  Safety  trophy  from  Joseph  I. 
Horty,  editor  of  The  Kxplosives  Kngiiieer. 


K.  M.  DUNCAN:  .4fter  reviewing  the  com¬ 
pany’s  efforts  to  maintain  safe  working  con¬ 
ditions  at  its  mining  properties,  Nfr.  Duncan, 
P.M’s  consultant  and  retired  assistant  general 
manager,  congratulated  the  Buck  miners  for 
their  perfect  record  last  year. 

job,  a  mental  picture  of  your  wives  and 
children  waiting  for  you  to  return 
home  safely  from  your  work.  If  you 
do  that,  it  will  help  v'ou  to  continue  to 
avoid  chance-taking;  you  will  stay 
healthy  and  happy;  and  you  will  win 
this  bronze  trophy  many  times  again.” 

Teamwork  Pays  Off 

H.  J.  Bichards,  general  snperintend- 
end  of  Buck  mine,  and  Leo  Serafinv, 
president  of  the  CIO  Local,  accepted 
the  trophy  and  flag  on  behalf  of  the 
supervisory  force  and  the  employes  of 
Buck  mine.  Mr.  Richards  spoke  of  his 
pride  in  being  a  member  of  the  Pick- 
ands  Mather  organization  “which  al¬ 
ways  is  found  among  the  leaders  in 
accitlent-prevention  work  in  the  min¬ 
eral  industry.”  Mr.  Serafinv  expressed 
his  gratitude  for  the  cooperation  and 
loyalty  of  the  Buck  miners  in  carrying 
out  company  safetv'  rules  and  regula¬ 
tions.  He  elaborated  on  the  excellent 
relations  between  the  workmen,  the 
union,  and  the  management  personnel. 
It’s  the  kind  of  harmonious  relation¬ 
ship,”  he  said,  “which  makes  each  man 
fet'l  he  is  an  important  member  of  a 
team.  Yon  can’t  beat  that  kind  of  spirit. 
It’s  a  foregone  conclusion  that  many 
more  good  things  will  come  vonr  w'av.” 

Brief  congratnlatorv  remarks  and 
sincere  hopes  for  future  successes  were 
expressed  by  W.  F.  Eckert  of  Clt've- 
land,  Ohio,  dirr'ctor  of  safetv'  for  P.M 
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duced  J.  I.  Horty,  editor  of  The  Ex- 
PLOsiN  Es  Engineek,  to  make  the  awards 
of  the  Sentinels  of  Safety  trophy  and 
Hag.  In  his  comments  to  the  winning 
miners,  Mr.  Ilortv  .said:  “Noralyn  mine 
has  been  enrolled  in  the  National 
Safety  Competition  for  two  years.  At 
the  end  of  the  first  year  in  the  contest, 
1951,  its  record  showed  only  one  acci¬ 
dent  which  caused  a  loss  in  working 
time,  .\fter  all  the  reeords  for  1952  had 
been  tabulated,  they  showed  that 
Noralyn  mine  had  been  operated  for 
more  than  715,000  man-hours  with  no 
lost-time  injuries.  That  record  topped 
all  the  other  (S9  mines  in  yonr  group 
and  you  were  declared  the  wimu'r  of 
the  Sentinels  of  Safety  trophy.” 

(.'ontinning,  the  speaker  said:  “The 
results  achiex  ed  at  Noralyn  mine  point 
clearly  to  the  fact  that  each  man  in  the 
organization  had  a  feeling  of  personal 
re.sponsibility  to  liye  up  to  his  com¬ 
pany’s  safety  rnh's  and  regulations. 
That  kind  of  cooperation  pays  big  diyi- 
dends  in  health  and  happiness  to  you, 
your  families,  and  your  friends.” 

J.  L.  Robi.son,  assistant  mining  super¬ 
intendent  of  Noralyn  mine,  accepted 
the  awards  of  the  bronze  trophy  and 
flag  on  behalf  of  the  mine  employes. 

Three  Mines  Honored 
In  awarding  indi\idual  (Certificates 


E.  VV.  FELEGY:  Mr.  Felcgy,  the  representa¬ 
tive  of  the  U.  S.  Bureau  of  Mines  in  the 
Duluth  district,  presented  Certificates  of 
.Achievement  in  Safety  to  each  man  in  the 
Buck  mine  organization. 


VV'.  F.  ECKERT:  After  complimenting  the 
winners.  Mr.  Eckert.  PM’s  director  of  safety, 
reminded  the  Buck  mine  employes  that 
records  reveal  good  production  and  good 
safetv  alwavs  go  hand  in  hand. 


Safety  (Competition  of  1952,  in  the 
open-pit  mine  group.  F.  B.  Bow'en, 
department  manager  of  Internationar.s 
operations  in  P’lorida,  officiated  as 
master  of  ceremonies. 

After  e.xtending  congratulations  to 
each  Noralyn  miner  and  compli¬ 
menting  the  group  for  haying  worked 
71.5,588  man-hours  w  ithout  a  lost-time 
injury  during  19.52.  Mr.  Bowen  intro- 


at  all  of  its  operations;  E.  .\nund- 
.sen  of  Duluth,  Minnesota,  safety  engi¬ 
neer  for  the  company  in  the  Lake  Su¬ 
perior  district;  Didace  Dion,  area  rep- 
resentatixe  of  the  CIO  steelworkers; 
and  Frank  Johnson,  member  of  the 
local  mine  employes’  safety  committee. 

(Certificates  of  .Achieyenient  in 
Safety  were  presented  by  E.  W.  Felegy. 
chief  of  the  Dninth  district,  U.  S.  Bu¬ 
reau  of  Mines,  to  Mr.  Serafim’  for  later 
distribution  to  each  Buck  mine  em¬ 
ploye.  In  making  the  pre.sentation,  Mr. 
Felegy  reminded  the  men  that  today’s 
ccTemonies  marked  the  ninth  time  that 
a  Pickands  Mather  mine  had  won  first 
honors  in  the  National  Safety  Compe¬ 
tition.  lie  concluded  his  talk  bv’  say¬ 
ing:  “.All  of  your  friends  in  the  iron  ore 
countrv'  are  pulling  for  yon  to  keep  up 
the  good  work  of  making  many  more 
safety  records.” 

The  program  was  broucht  to  a  close 
b\’  a  group  of  fixe  lo<^al  Box’  Scouts 
xxho  raised  the  Sentinels  of  Safetx’  flaij 
up  the  flagpole  in  front  of  the  clnb- 
house  to  fix’  in  the  breeze  under  Old 
Clorx’,  as  oiu'  of  the  Scouts  sounded  the 
bugle  call  “To  The  Colors.” 


Open-Pit  Mine  Winner 

Emplox’es  of  the  Noralx’ii  miiie.  In¬ 
ternational  Minerals  and  Chemieal 
Corporation.  Bartoxx',  Florida,  xx’ere 
honored  at  ceremonies  on  Fridax’  morn¬ 
ing.  October  16,  in  celebration  of  their 
haying  xxon  first  place  in  the  National 


R.AISI.N'G  THE  FL.AG:  .Shown  here  are  local  Boy  Seout.s.  sons  of  Buck  mine  employes,  as 
they  raise  the  Sentinels  of  Safety  flag  up  the  flagpole  in  front  of  the  Verona  clubhouse  to  flv 
in  the  breeze  under  the  Stars  and  Stripes. 
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F.  B.  BOWEN:  The  department  manager  of 
International's  Florida  operations  extended 
congratulations  to  the  Noralyn  miners. 


of  Achk‘\  oinont  in  Safety  to  the  Nora- 
Ivn  miners,  J.  H.  Thoenen.  regional 
chief,  U.  S.  Hnrean  of  Mines,  coni- 
mentetl  upon  the  reniarkaltle  safety 
results  niatle  hy  three  units  in  the  eor- 
poration’s  Hoek  Phosphates  Depart¬ 
ment  in  the  1952  National  Safety  Com¬ 
petition.  “Von  men  at  Noralyn  mine 
won  first  place,  vonr  Peace  \’alley  mine 
came  in  third,  and  yonr  .Achan  mine 
receix’ed  the  award  of  an  honorahk' 
mention  certificate.” 

.At  the  conclusion  of  his  remarks, 
Mr.  Thoenen  pre.senh'd  the  indi\  idnal 
certifieates  for  the  Noralvn  miiu'rs  to 
.Mr.  Hohison  for  later  distribution  to 
each  man  in  the  nnit.  .\  third-place 
certificate  was  presented  to  1^.  C.  Mc- 
Midlen,  assistant  mine  .snperintend(Mit 
at  Peac(*  Valley,  and  the  honorable 
im'ntit)!!  certificate*  was  accepted  b\' 
|.  F.  Hatch,  assistant  mine  snperintend- 
('iit  at  .\chan  mine. 

Nonmetallic  Mine  Winner 

Monday  night,  October  26, 19.53.  was 
a  memorable  one  for  the  460  {*mploy<*s 
of  the  .Annandah*  mine  of  U.  S.  Steel’s 
Michigan  lamestone  Dixision,  located 
at  Moyers,  Pennsyb  ania.  .Accompani(*d 
b\  their  wi\  es,  officials  of  the  di\  ision. 
and  \isiting  dignitaries,  the  miners 
were  the  guests  of  the  di\  ision’s  man- 
agenu'iit  personnel  at  a  dinner  in  the 
Penn-Cro\e  Hotel,  Croce  (aty,  Penn¬ 
sybania.  Following  the  dinner,  the 


TUP'  TROPHA  .AW.4RU:  J.  L.  Robi.soii,  assistant  superintendent  of  Noralyn  mine,  right, 
accepts  the  award  of  the  hronze  Sentinels  of  Safety  trophy  from  Joseph  I.  Horty,  editor  of 

The  Explosives  Engineer. 


group  assembled  in  the  anditorimn  of 
the  Cirox  e  Caty  High  School  to  rec-ei\e 
yarions  awards  for  remarkable  achiex  e- 
ments  in  accident  preyention  on  the 
job.  H.  Farrell,  manager  of  Michi¬ 
gan  la'me.stone  Diyision’s  industrial 
relations  department,  directed  the  pro¬ 
gram  as  master  of  ceremonies. 

In  opening  the  program,  .Mr.  Farrell 
brought  ont  the  fact  that  when  the 
Annandale  miners  laid  down  their  tools 
at  the  end  of  work  on  October  26,  it 
marked  the  1,019th  calendar  day  with¬ 
out  a  lost-time  injury  at  the  mine.  The 


string  of  accident-free  days  began  on 
January  11,  1951,  and  totals  almost  two 
and  one-half  million  man-honrs  on  the 
job.  The  pre\  ions  world’s  record  was 
1,112,162  man-honrs  of  work  without 
a  lost-time  injury  by  the  Sugar  Creek 
mine  of  Missouri  Portland  Cement 
Camipany  at  Sugar  Creek,  Missouri. 

In  his  remarks  to  the  group.  (.].  F. 
Henkema,  general  manager  of  oper¬ 
ations  of  the  .Michigan  Limestone  Di¬ 
vision,  pointed  ont  that  the  safety  rec¬ 
ord  at  .Annandale  mine,  which  is  con- 
tinning  to  grow  each  day,  is  being 


J.  R.  T1K)F;NE\’:  The  regional  chief  of  the  U.  S.  Bureau  of  Mines,  right,  awards  individual 
Certificates  of  .Achievement  in  Safety,  for  later  distrihution  to  each  miner,  to  j.  I..  Rohison, 
assistant  superintendent  of  Noralyn  mine. 
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MK.  BAIKD  ACC;EPTS:  The  award  of  the 
Sentinels  of  Safety  trophy  was  accompanied 
bv  smiles  of  happiness  from  J.  W.  Baird, 
manager  of  Annandale  mine,  left,  and  I. 
Hortv,  editor  of  The  Explosives  Engineer. 


TWO  PROl'D  N’t^TEHANS:  These  veteran  employes,  Angelo  CJalderoni,  left,  and  Erank  D. 
Obidean,  unfurling  the  Sentinels  of  Safety  flag,  have  worked  in  the  Annandale  mine  40  and  41 
years,  respectively,  without  a  lost-time  injury.  They  expressed  pride  in  being  associated  with 
miners  who  not  only  established  a  world’s  safety  record  for  underground  nonmetallic  mines 
but  wbo  also  won  first  place  in  the  National  Safety  Competition. 
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•AETEB  THE  CEREMONIES:  When  the  ceremonies  were  completed,  a  group  of  N'oralyn 
miners  gathered  around  the  bronze  trophy  for  close  inspection.  Tbe  consensus  among  all  the 
employes  was,  “We  ll  trv  hard  to  keep  it  with  us." 


(luring  a  period  of  peak  pro¬ 
duction.  "I  want  to  (‘xpress  mv  siueeia' 
coinpliineuts  and  those  ot  evervone  in 
the  di\  ision  to  (‘aeh  man  in  tlie  Annan¬ 
dale  mine  organi/ation,”  he  said,  “tor 
carrying  out  onr  program  ot  'sate  work' 
so  magnificentlv.  Vonr  record  is  a 
major  milestone  in  the  history  ot  the 
Michigan  la'inestone  l)i\  ision.” 

In  making  tlu'  awards  of  the  Sen¬ 
tinels  of  Safety  trophy  and  flag  to  An¬ 


nandale  mine,  J.  1.  liortv,  editor  of 
Thk  Kxt’i.osiVLS  EN(a\KKR,  said;  “Be¬ 
sides  estahlishing  a  new  world’s  safety 
record  tor  nndergronnd  nonmetallic 
mines,  von  Annandale  miners  also 
came  up  with  the  best  record  among 
47  mint's  enrolled  in  yotir  group  in  the 
1952  National  Safety  (]oinpetition. 
Vonr  total  for  last  year  was  746,135 
man-honrs  worked  without  a  lost-time 
injury.  Yon  miners,  supervisors,  and 


division  officials  are  deserxing  of  all 
the  good  things  that  are  being  awarded 
to  von  tonight.” 

Other  Outstanding  .Awards 

Other  awards  made  at  the  .Annandale 
ceremonies  included  individual  Cer¬ 
tificates  of  .Achievement  in  Safety  from 
the  U.  S.  Bureau  of  .Mines;  .Award  of 
Honor  from  the  National  Safety  Coun¬ 
cil;  Certificate  of  Honor  from  the  Com¬ 
monwealth  of  Pennsylvania;  and  Jo¬ 
seph  .A.  Holmes  Safety  .Association 
-Aw’ard  from  the  U.  S.  Bureau  of  Mines. 
■Also,  individual  Joseph  .A.  Holmes 
-Award  certificates  were  presentt'd  to 
four  superxisory  employes:  .A.  J. 
Cnerin,  plant  foreman;  L.  E.  Hooks, 
chief  electrician;  L.  L.  Kohhnever, 
assistant  mine  foreman;  and  .A.  C. 
Isacco,  section  foreman.  Mine  em¬ 
ployes  .Angelo  Calderoni,  .Mariano  Cal- 
deroni,  P'rank  D.  Obidean,  and  \’eneil 
-A.  Peace  also  received  the  axvard. 

In  accepting  the  axvards  on  behalf 
of  his  .Annandale  associates,  J.  W. 
Baird,  manager  of  the  mine,  explained 
that  ex  erv  possible  safety  precaution  is 
taken  in  the  mine  to  assure  safe  xvork- 
ing  conditions  for  the  emplox'es.  “Hoxv- 
ex  er,”  he  said,  “xve  xvant  to  pay  tribute 
to  each  employe  for  his  splendid  co¬ 
operation  in  making  onr  program  xvork. 
Without  that  cooperatixe  effort  xve 
xvonld  not  be  here  tonight  to  celebrate 
onr  safety  records.” 


r 


J.  Rich  Steers 


Glenway  W.  Muxon 


TKe  MOLES  AWARDS 

Cor  1954 


J.  Rich  Steers  and  Olenway  W.  Maxon  to  become  the  14th  recipients 
of  the  awards  ^iven  annually  hy  The  Moles  for  outstanding 
contributions  to  construction  progress 


WILLIAM  A.  ui'HKiN,  cluiirinan  ot 
the  awards  committee  of  The 
Moles,  a  New  York  association  of  tun¬ 
nel  builders  and  heavv-construction 
operators,  announced  recently  that  J. 
Rich  Steers,  president  of  J.  Rich  Steers, 
Incorporated,  New  York  C-'ity,  and 
Cdenwav  W’.  Maxon,  president  of 
.\  I  axon  Construction  Company,  Day- 
ton,  Ohio,  haye  been  chosen  to  receix  e 
The  Moles  Awards  for  1954.  The 
awards,  considered  to  be  the  highest 
recognition  accorded  to  individuals  in 
the  con.struction  industry  in  the  United 
States  for  outstanding  contributions  to 
the  industry,  are  made  each  year  to 
an  association  member  and  to  a  non¬ 
member.  .Mr.  Steers,  a  member,  and 
.Mr.  Maxon,  a  nonmember,  will  become 
the  14th  pair  of  honorees  in  a  series  that 
was  started  in  1941.  Included  among 
the  prev  ious  winners  are  former  Presi¬ 
dent  of  the  United  States  Herbert 
Hoover,  an  eminent  engineer  before  his 
entry  into  statecraft;  General  Brehon 
B.  Somervell  (retired),  wartime  chief 
of  the  .\rmy  Serv  ice  Forces;  .\dmiral 
B(“n  Moreell  (retired),  wartime  com¬ 
mander  of  the  Seabees;  Robert  Moses, 
New  York  ('itv  ('onstruction  Coordi¬ 
nator;  and  the  late  Frank  T.  Crowe, 


constructor  of  the  Hoover,  Shasta,  and 
other  large  dams  and  tunnels. 

Official  presentation  ceremonies  will 
take  place  at  the  annual  dinner  of  the 
association  on  February  3,  at  the  Wal- 
dorf-.\storia  Hotel  in  New  York.  Reser¬ 
vations  for  attendance  at  the  dinner 
have  been  received  from  more  than 
6(X)  prominent  contractors,  engineers, 
and  manufacturers’  representatives. 

J.  Rich  Steers 

.After  two  years  of  service  overseas 
in  World  War  1,  J.  Rich  Steers  was 
graduated  from  Princeton  University, 
with  the  class  of  1920.  Since  1936,  lie 
has  been  president  of  the  New  York 
companv  which  bears  his  name.  Dur¬ 
ing  the  past  14  years,  J.  Rich  Steers, 
Incorporated,  has  experienced  an  ex¬ 
traordinary  expansion  of  its  activities. 
Elspeciallv  noteworthy  in  this  rapid- 
grovv'th  program  were  the  construction 
of  shipyards  and  dry  docks  for  the  U.  S. 
Navv;  the  building  of  three  sections  of 
the  East  River  (Franklin  D.  Roosevelt) 
Drive;  the  completion  of  large  under¬ 
takings  in  the  .Mediterranean  area;  and 
the  construction  of  various  major  proj¬ 
ects  in  Greece,  Tangier,  Port  Lyantey, 


and  Libya.  Total  money  value  of  work 
performed  by  this  company  in  the  past 
six  years  approximates  $250  million. 

Glcnway  W.  .Maxon 


Glenvvav  W.  Maxon,  a  native  of 
Texas,  studied  engineering  at  the  Uni¬ 
versities  of  South  Dakota  and  Cincin¬ 
nati.  .After  20  years  of  service  with 
the  Corps  of  Engineers,  U.  S.  Army,  as 
a  civilian  employe,  he  resigned  to  form 
his  own  company  in  1928.  During  the 
past  (juarter-century,  the  Maxon  Com¬ 
pany  has  completed  $700  million  worth 
of  construction  work  involving  dams, 
locks,  bridges,  defense  plants,  ship¬ 
yards,  barges,  towboats,  and  installa¬ 
tions  for  the  .Atomic  PZnergv  Commis¬ 
sion.  .At  the  beginning  of  1953,  it  had 
contract  obligations  amounting  to 
more  than  $200  million. 

The  citation  honoring  Mr.  Maxon 
made  special  reference  to  the  suecess 
his  companv  has  experienced  in  the 
sharing  of  earnings  with  the  personnel 
at  all  levels,  through  a  bonus  system  for 
employes  from  foremen  up,  and  a 
profit-sharing  trust  fund  for  all  work¬ 
men  with  three  or  more  consecutive 
years  of  emplovment. 
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In  secondary  drilling... 

A  TRAVEL 
DRILL 

solves  serious  Problems... 
builds  bigger  Profits... 
sets  new  Economy  record! 


Shallow  Exploration  for 
Iron  Ore 

(Contimifd  from  page  174) 


History 

The  particular  technirpie  of  air 
shooting  employed  in  the  survey  de¬ 
scribed  is  known  as  the  Ponlter  Seismic 
Method,  and  was  developed  by  Dr. 
Thomas  C.  Ponlter,  formerly  associate 
director  of  Armour  Research  Founda¬ 
tion  and  now  associate  director  of 
Stanford  Research  Institute.  Discovery 
and  field  investigation  of  the  method 
were  first  carried  on  bv  Dr.  Ponlter  in 
the  Antarctic  during  1933  and  1935. 
In  the  past  fi\’e  years  the  Institute  of 
Inventive  Research  at  San  Antonio, 
Texas,  and  Stanford  Research  Institute 
in  C'alifornia  have  done  considerable 
work  in  developing  the  commercial 
applications  of  the  method.  Some  of 
the  features  of  the  method  were  de¬ 
scribed  in  greater  detail  in  an  article 
in  the  Jannarv-Febrnarv,  1949,  issue  of 
Thk  Explosives  Engineer,  entitled 
“.Aerial  Explosions  Help  to  Find  Hid¬ 
den  Oil,”  bv  Andrew  R.  Boone.  Today 


EXPLOSIVES  USERS— If  you  oro  •xperiencing  or  onticipoto  legal  or  public 
rolotions  problems  arising  from  blasting  effects— 

Send  For  Our  BROCHURE  Describing  Our  Services 
"VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING:  THEIR 
SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 

(PrUrn  Schvdula  Accemponlas  Broehura) 

VIBRATION  ENGINEERING  COMPANY 

301  Hazleton  National  Bank  Bldg.  Phone  5774  Hazleton,  Pa. 

Dr.  L.  Don  Leet,  President,  Harvard,  Mass. 

HAROLD  H.  WHITE  RANALD  E.  JONES  LEET  ASSOCIATES  DIV. 

1831  Pkhar  Av«.  Jinny  Hill  Read  Harvard.  Mass. 

Joplin.  Mo.  Cheshire.  Conn. 


JOHN  W.  JONES 
D.  C.  TOYE 
904  47th  Ave.,  N.E. 
Portland  13.  Ore. 


FOR  FUTURE  REFERENCE 

The  six  issues  of  Thk  Explosivks 
Encinkkh  published  in  19.53,  which  com¬ 
prise  N'olume  31,  will  soon  be  availalile, 
Ijonnd  attractively  in  cloth.  These  will 
be  sent  to  jxtst-office  addresses  in  the 
United  States  and  Camida  for  .$.3. .50  each, 
or  for  S4..5()  to  post-office  addresses  in 
other  countries  (limited).  Address  orders 
to  Thk  Explosivks  Enginkkh,  990  King 
Street,  W  ilmington,  Delaware. 


more  than  a  dozen  different  major  oil 
companies  are  licensed  to  employ  the 
Ponlter  Seismic  Method  in  exploration 
activities  in  the  oil  regions  of  the  world. 
During  the  current  summer  a  Stanford 
Research  Institute  crew  will  be  using 
the  same  techniipies  north  of  the  .Arctic 
Circle.  Thus,  a  scheme  discovered  in 
the  -Antarctic  has  covered  the  globe. 


Speed  ¥  Economy  ^  Efficiency  ^  Safety 

1.  Drills  over  70  feet  per  hour  in  granite  gneiss  with  37-38  L.  A. 
hardness  test.  Experienced  jackhammer  operator  made  less  than  8 
feet  in  same  stone. 

2.  Replaces  6-8  jackhammer  operators  and  their  equipment;  elim¬ 
inates  much  shovel  operation  time.  Cuts  drilling  costs  over  50%. 

3  Travels  under  its  own  power.  Drills  from  quarry  floor  to  height 
of  33  feet.  Drifter  swings  in  104°  arc.  Entire  machine  driven  and 
operated  by  one  man. 

4  Eliminates  accidents  common  to  jackhammer  operators.  Oper¬ 
ator  works  in  covered  chair  at  least  6  feet  away  from  boulders 
being  drilled. 

Write  for  full  details  and  free  analysis  of  use  in  your  quarries! 
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STF'EL  FORMS:  This  picture,  taken  during  the  early  days  of  activities  in  the  12-ft.  circular 
north  tunnel,  shows  Palmer  C.'onstructors’  workmen  laying  and  tying  reinforcing  steel  prior 
to  the  placement  of  steel  forms  within  the  tunnel. 


I  lydroelectrlc  Project 

((^oiitiinicd  from  page  179) 

^  tmmel  roof  to  the  surface,  was  tlie  first 
operation  in  the  construction  of  the 
tunnel.  Then  the  surge  tank  was 


hronght  down  in  5-ft.  lifts.  Material 
from  the  pilot  shaft  was  dropped  into 
a  Y  of  the  tunnel  and  did  not  interfere 
with  other  tmmel  operations.  During 
the  preparation  of  this  article  in  Sep¬ 
tember.  19.>3,  the  surge  tank  was  being 


lined  with  reinforced  concrete;  about 
1.2(M)  cn.  vds.  will  be  used  in  this  oper¬ 
ation.  In  the  penstock,  the  reinforced 
concrete  to  be  used  amounts  to  3,500 
cn.  vds.,  and  lining  of  the  tunnel  will 
retpiire  about  26,000  cn.  yds. 

The  Lake  Eklntna  hydroelectric 
project  is  expected  to  be  completed, 
with  the  powerhouse  in  operation, 
bv  January,  1955. 

Project  Personnel 

For  the  Bureau  of  Reclamation, 
L.  \.  .McCdellan  of  Denver,  Colorado, 
is  chief  engineer  and  L.  F.  Wylie  is 
construction  engineer.  I'he  kev  per¬ 
sonnel  for  the  contractor.  Palmer  (Jon- 
strnctors,  are  .Yl  C>oker,  president  of 
(.’oker  C.onstrnction  Companv,  project 
manager;  William  Nixon,  assistant 
proji'ct  manager;  Don  B.  McGregor, 
project  engineer;  .Yl  Aitken,  portal  su¬ 
perintendent;  Bav  Blasongame,  shaft 
superintendent;  and  (h'orge  W.  Mar- 
dorf,  officr*  manager. 

More  than  300  men  are  employed 
bv  Palmer  Camstrnctors  for  the  initial 
excavation  phases  of  the  project.  A 
camp  has  been  erected  in  the  head- 
(jnarters  area  along  (denn  Ilighwav, 
complete  with  trailer  courts,  barracks, 
dining  halls,  office*  bniltlings,  and  per¬ 
manent  housing  tor  the  Bureau  of 
Beclamation  personnel. 

Tlu*  Fklntna  hvdroelectric  proje'ct  is 
the  first  large-.scale  exploitation  of  po¬ 
tential  water-power  sites  that  nature 
has  pro\  ided  so  abnndantiv  in  .\laska. 
It  has  been  estimated  that  .Alaska’s 
ri\e*r  svstems,  if  properh'  developed, 
cemld  prodnee  about  50  billion  kilowatt 
honrs  of  energv  annnallv'.  In  a  report 
to  the  82nd  C.ongress,  the  Bureau  of 
Beclamation  estimated  that  the  de¬ 
velopment  of  the  potential  hvdroelec¬ 
tric  sites  for  low-cost  power  in  .Ylaska 
“  ...  is  a  prere(jnisite  of  a  balanced 
and  mature  economv.”  The  report  also 
stated  that  “nature  has  prov  ided  these 
power  sites  so  lavishlv  that  even  tlu* 
most  remote  part  of  the  conntrv  is 
easilv  within  modern  power  transmis¬ 
sion  distance.  ’ 

The  development  of  the  Fklntna 
Lake  hydroelectric  potential  will  pro¬ 
vide  (heater  .Anchorage  and  the  .Mata- 
nnska  A’alley,  Alaska’s  focal  point,  with 
low-cost  power  sufficient  to  meet  the 
demands  of  national  defense,  as  well 
as  to  prov  id(*  a  base  for  the  advance¬ 
ment  *)f  the  economv  of  the  area. 


UNLOADING  MUt:K:  At  the  gate  shaft,  ears  tilled  with  nuick  were  unloaded  by  means 
of  a  hydraulic  airjack  made  on  the  job.  A  chain  around  a  rail  and  the  frame  of  the  car  prevented 
the  car  from  being  raised  completely  off  the  tracks. 
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IMPOSSIBLE 

WITHOUT 

EXPLOSIVES 


During  strippinjz  (•[irrulioiis  will  acrouiil  for  sonic  120  million  ions  of 

coal,  or  close  to  onc-(|iiarlcr  of  tlic  total  annual  jiroiluction.  In  extreme 
cases,  deposits  150  feet  or  more  lielow  the  earth's  surface  have  heen  mined. 
For  every  five  f(‘et  of  coal  thickness,  an  averaiie  of  50  feel  of  overhiirden 
first  has  to  he  removed.  It’s  a  joh  that  never  could  he  hamlled  economically 
without  explosives.  Hercules  has  pioneercil  in  ilexclopiiif;  the  right  types 
of  cxplosi\  es  and  has  the  service  facilities  ti>  help  solve  any  blasting  problem 
concerning  coal  mining,  metal  mining,  ipiarrving.  constrnction,  petroleum. 


HERCULES  POWDER  COMPANY 

Kxplosivvs  Department,  99()  Kitifi  St.,  Wilmin^Um  99,  Del. 

Itirniin^liuni,  Ala.;  (ihicapo.  III.;  Duluth,  Minn.;  Hazleton,  Pa.;  Joplin,  Mo.;  I.os 
Angeles,  (iai.;  New  York,  N.  Y.;  Pittshurph,  Pa.;  Salt  Lake  (a'ty.  I  tah;  San  Franrisro,  Cal. 


Tractair  is  a  combination  35-hp  tractor  and  105-cfni 
compressor  that  takes  air  power  anywhere.  Here,  it  op¬ 
erates  two  Le  Roi-CLEVELAND  backfill  tampers.  Can  also 
be  used  for  breaking,  drilling  —  and,  when  equipped 
with  front-end  loader,  for  digging,  loading,  lifting,  back¬ 
filling,  snow-plowing,  etc.  This  way,  Tractair  cuts  costs 
and  saves  you  the  extra  expense  of  special  equipment. 


U  Roi-CUVELAND  DR30  Wagon  Drill  puts  deep 
holes  down  faster,  with  less  air,  than  any  other  wag¬ 
on  drill  available.  Uses  4"  bore  Le  Roi-CLEVELANO 
Drifter,  Has  strong  rotation,  powerful  hole-cleaning 
ability,  and  high  drilling  speed  with  big  bits.  For 
shallow  holes,  the  lightweight  Le  Roi-CLEVELAND 
OR34  is  available. 


Le  Roi-CLEVELAND  Sinkers  are  avail- 
oble  in  sizes  from  18  to  80  lbs.,  with 
advantages  you  want.  They  use  less  air. 
They’re  eosy  to  handle — operators  don't 
tire  easily.  And  they  have  what  it  takes 
to  drill  more  feet  per  shift:  Strong  rota¬ 
tion.  Powerful  blow.  High  drilling  speed. 


i 
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Le  Roi  Airmaster  Compressors 

sfit/ 

Le  Roi-CLEVELAND  Air  Tools 


There  are  9  sizes  of  Airmasters  — 

ond  14  models — ranging  from  60  cfm  to 
600  cfm.  A  600-cfm  diesel  unit  is  shown 
here.  It's  got  the  capacity  ta  operate 
two  deep-hole  wagon  drills  with  plenty 
of  air  to  spare  for  other  tools. 

Every  Airmaster  is  pawered  by  a 
heavy-duty  Le  Roi  engine  designed  es¬ 
pecially  for  compressor  service. 


Le  Roi-CLEVELAND  Paving  Breakers 

are  available  in  sizes  from  18  to  80  lbs. 
They  really  pack  a  wallop — moke  short 
work  of  breoking  up  the  hardest  con¬ 
crete.  Protective  air  cushion  in  front  end 
assures  long  life.  Well  balanced  far  easy 
handling.  Operators  like  them  —  and 
get  more  done. 


OU  make  the  most  of  air  power — speed 
your  work  and  keep  costs  down  —  when 
you  team  up  Le  Roi  Airmaster  Compres¬ 
sors  and  Le  Roi-CLEVLLAND  Air  Tools. 
Here’s  why: 

First  of  all,  a  Le  Roi  Airmaster  gives 
you  more  air  capacity  for  less  money.  You 
can  get  an  Airmaster  that’s  exactly  right 
for  size  —  one  that’s  not  too  big  or  too 
little  for  the  job  to  be  done  —  one  that 
lets  you  do  the  most  work  at  the  least  cost. 
That’s  because  Le  Roi  has  the  industry’s 
widest  range  of  sizes  to  choose  from. 

You’re  ahead  other  ways,  too:  Air- 
master’s  full-pressure  system  delivers  all 


the  air  you  call  for,  when  you  call  for  it. 
Conservative  rating  of  the  Airmaster  engine 
provides  ample  power  reserve  —  for  lower 
fuel  consumption,  less  maintenance,  lower 
operating  costs.  Magneto  ignition  gives  you 
quick,  easy  starting  —  saves  time  —  lets 
you  get  going  faster. 

Now,  the  best  way  to  use  the  low-cost 
air  produced  by  Airmaster  is  to  let  it  power 
Le  Roi-CLEVELAND  Air  Tools.  They’re 
built  to  really  take  punishment  —  and  to 
break  more  pavement,  dig  more  clay,  drill 
more  rock,  tamp  more  fill. 

Enjoy  Le  Roi  air-power  advantages.  Use 
Le  Roi  Airmaster  and  Le  Roi-CLEVE¬ 
LAND  Air  Tools  on  your  next  job  —  and 
watch  costs  drop.  See  your  Le  Roi  distribu¬ 
tor,  W’rite  for  latest  bulletins. 


Compressors 
Rock  Drills 
Tractair 
Engines  .  .  . 


MILWAUKEE  14, 
WISCONSIN 


A  Subsidiary  of  Wesfinghouse  Air  Broke  Co. 
Plants:  MILWAUKEE  .  CLEVELAND  • 


Nation-Wide  Sales -Service  Network 


GREENWICH,  OHIO 


ALABAMA:  Birmingham,  Mobile  —  ARIZONA  Phoenix  — 
ARKANSAS  Little  Rock  ~  CALtfORNIA  Bakersfield,  long 
Beach,  Los  Angeles,  Son  Francisco  —  COLORADO  Denver, 
Grond  Junction  —  CONNECTICUT  Hortford  —  FLORIDA: 
Jacksonville,  Miomi,  Tompa  ~  GEORGIA  Augusta,  Decatur— 
IDAHO:  Boise,  Idaho  Falls,  Twin  Falls— I L I INOIS  Chicago— 
INDIANA  Indianapolis  —  IOWA  Cedar  Ropids,  Des  Moines, 
Waterloo  ■—  KANSAS-  Great  Bend,  Konsos  City,  Prott,  Wichi  o 

—  KENTUCKY  Lexington.  Louisville  —  LOUISIANA  New 
Orleons.  Shreveport  —  MAINE  Augusta  —  MARYLAND: 
Baltimore,  Hyottsville  —  MASSACHUSETTS  Hyde  Pork,  New¬ 
ton  Highlands,  Worcestc  r  — MICHIGAN  Detroit,  Grand  Rop>ds 

—  MINNESOTA  Duluth,  Minneapolis  —  MISSISSIPPI  Jock.on 

—  MISSOURI  Joplin,  St  Louis  —  MONTANA  Billings,  Great 
Foils,  Kalispell.  Missoula  —  NEBRASKA.  Omaha  —  NEW 


HAMPSHIRE.  Manchester  —  NEW  JERSEY:  Cranford,  Kingston 
—  NEW  MEXICO’  Albuquerque  —  NEW  YORK:  Albony, 
Binghamton,  Buffalo,  Long  Islond  City,  Newburgh,  Rochester. 
Sougertles,  Syrocuse.  Whitesboro.  Woodside  (L.l.)  —  NORTH 
CAROLINA  Charlotte  —  OHIO  Cincinnoti,  Clevelond,  Colum¬ 
bus,  Doyton,  Toledo  —  OKLAHOMA  Oklohomo  City,  Tulsa  — 
OREGON  Portland  — PENNSYLVANIA:  Bethlehem,  Harrisburg, 
Phitodelphio,  Pittsburgh  —  RHODE  ISLAND:  Providence  — 
SOUTH  CAROLINA  Columbia  —  SOUTH  DAKOTA  Ropid 
City,  Sioux  Falls  —  TENNESSEE:  Chottonoogo.  Knoxville. 
Memphis,  Noshville  —  TEXAS:  Dallas,  El  Paso,  Houston. 
Lubbock,  Son  Antonio  —  UTAH  Soil  loke  City  —  VIRGINIA: 
Richmond,  Roanoke  —  WASHINGTON;  Seattle.  Spok*)ne  — 
WEST  VIRGINIA.  Clorksburg,  South  Cholleiton  — WISCONSIN: 
Milwoukee  —  WYOMING;  Cojper. 
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Whether  you're  mineral  prospecting  or 
looking  for  extensions  of  existing  deposits, 
you'll  wind  up  with  the  right  information 
easier  and  faster  by  using  the  skid  mounted 
CP-8  and  CP- 15  Diamond  Core  Drills. 
Specifically  engineered  to  withstand  the 
continued  high  drilling  speeds  made  possible 
by  bortz  bits,  they're  available  with  gas, 
diesel  or  electric  drive  for  surface  drilling 
and  air  drive  for  sampling  underground. 
And  they  can  be  readily  moved  from  hole  to 
hole  under  their  own  power.  Bolted  frame 
permits  easy  disassembly  for  transportation 
to  remote  sites.  With  E-EX  fittings  the 
CP-8  has  capacities  to  1250  ft.,  the 
CP- 15  to  2250  ft.  For  more  complete 
information,  write:  Chicago  Pneumatic 
Tool  Company,  8  East  44th  Street, 

New  York  17,  N.  Y. 


Pneumatic 


PNEUMATIC  TOOLS  •  AIR  COMPRESSORS  •  ELECTRIC  TOOLS  •  DIESEL  ENGINES  •  ROCK  DRILLS  •  HYDRAULIC  TOOLS  •  VACUUM  PUMPS  •  AVIATION  ACCESSORIES 
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EVERYTHING  YOU  NEED  TO  KNOW 


about 

EVERYTHING  YOU  NEED 
FOR  DRILLING  ROCK 


from  the 
Carset  Jackbit 


to  the 

Compressor 


No  matter  what  your  rock  drilling 
problem  is,  you  can  be  sure  that  Ingersoll- 
Rand  can  help  you.  The  complete  I-R  line 
of  rock  drilling  machinery  is  backed  by  80 
years  of  specialized  experience— in  designing, 
building,  installing,  operating  and  servicing 
everything  from  the  bit  all  the  way  back  to 
the  compressor. 

This  one-source  of  supply,  with  undivided 
responsibility,  pays-off  in  many  ways  .  ,  . 
better  service,  coordinated  equipment  that’s 
designed  to  work  together,  and  smaller  spare 
parts  inventories.  It  all  adds  up  to  faster, 
easier  rock  drilling,  at  lower  over-all  cost. 

Write,  wire  or  ’phone  your  nearest 
Ingersoll-Rand  office  for  any  information  or 
any  rock  drilling  equipment  you  need. 


Inger.soll-Rand 

^  1 1  Broadway,  New  York  4,  N.  Y. 

839-5 


ROCK  DRILLS 


COMPRESSORS  •  AIR  TOOLS 


CENTRIFUGAL  PUMPS 


TURBO  BLOWERS  •  CONDENSERS 


DIESEL  AND  GAS  ENGINES 
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Give  Your  Operator  the  OUTHT  i 
He'll  Give  You  the  OUTPUT  I 


With  an  eosy-to-handle  Bucyros-Erie  blast  hole  drill 
your  operator  has  a  machine  designed  to  give  him 
the  most  in  work  capacity  —  at  minimum  of  effort. 


Give  your  operator  the  best  —  give  yourseU  the 
most  speed  and  lowest  cost  in  blast  hole  drills  — 
get  a  Bucyrus-Erie.  Four  models  —  hole  capaci¬ 
ties  from  SVb  to  12-in. 

BUCYRUS-ERIE  COMPANY 

SOUTH  MILWAUKEE,  WISCONSIN 


EASY-REACH  CONTROLS  Control  levers  are 
grouped  within  easy  reach  of  the  operator  and 
require  only  a  light  touch.  A  driller  can  run  this 
rig  at  top  speed  for  long  periods  without  fatigue 
slowdown. 

BUILT-IN  TOOL  WRENCHES  (on  all  except  22-T) 
Speed  tool  changing  —  eliminate  back-breaking 
hand  wrenching. 

LESS  JOLTS  AND  BOUNCE  Bucyrus-Erie's  der¬ 
rick  head  shock  absorber  not  only  means  faster 
hole  —  but  in  addition  it  takes  up  the  jolts  that 
would  otherwise  shake  up  both  machine  and 
operator. 

EASIER  SET-UPS  Hydraulic  leveling  jacks  (stan¬ 
dard  on  the  50-T,  special  on  the  29-T)  are 
operated  from  the  platform  for  fast,  easy  level¬ 
ing —  without  special  ground  preparations. 
Built-in  stabilizing  jacks  (standard  on  22-T, 
27-T  and  29-T)  provide  quick  3-point  set-ups. 

9B53C 


